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UNITED  STATES  PATENT  OFFICE. 
ALEX  FISCHER,   OF   KENSINGTON,   LONDON,   ENGLAND. 

SOUND-BOX  FOR  TALKING-MACHINES. 

1,013,145. Specification  of  letters  Patent.  Patented  Jan.  2, 1913. 

Application  filed  October  18,  1909.     Serial  No.  523,243. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Alex  Fischer,  a  sub- 

ject of  the  King  of  England,  residing  at  8 
Maclise  road,  Kensington,  in  the  county  of 

5  London,  England,  have  invented  certain 
new  and  useful  Improvements  in  the  Con- 

struction of  Sound-Boxes  for  Tallcing-Ma- 
chines;  and  I  do  hereby  declare  the  follow- 

ing to  be  a  full,  clear,  and  exact  description 
10  of  the  invention,  such  as  will  enable  others 

skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

This  inA'ention  relates  to  sound  boxes  for 
talking  and  like  machines  and  has  for  its 

15  object  to  improve  the  connections  between 
the  stylus  bar  and  sound  box  disclosed  in 
my  Patent  #904,523,  November  24.  1908. 

To  these  ends  the  invention  consists  in 
the  novel  details  of  construction  and  com- 

20  binations  of  parts  more  fully  hereinafter 
disclosed  and  particularly  pointed  out  in 
the  claims. 

Eeferx'ing  to  the  accompanying  drawings 
forming  a  part  of  this  sjiecification  in  which 

25  like  letters  refer  to  like  parts  in  all  the 
views : — Figure  1  is  an  elevational  view  of  a 
sound  box  made  in  accordance  with  my 
invention ;  Fig.  2  is  a  side  view  of  the  same ; 
Fig.  3  is  a  sectional  detail  view  of  certain 

30  parts;  Fig.  4  is  a  perspective  view  of  the 
spindle  and  connecting  parts:  Fig.  5  is  a 
view  of  a  modified  form  of  the  invention ; 
and  Figs.  6,  7,  8,  and  9  are  views  of  the 
bearings  for  the  spindle. 

35  a,  is  the  shell  of  the  sound  box  provided 
with  convex  bearing  surfaces  formed  of 
thin  plates  or  blocks  h.  It  will  be  observed 
from  the  various  figures  that  these  bearing 
surfaces  h  are  convex  instead  of  concave  as 

40  in  my  patent  above,  and  form  parts  of  a 
circle,  the  radius  of  which  is  equal  to  the 
vertical  distance  between  the  point  of  con- 

nection of  the  stj'lus  bar  with  the  dia- 
phragm and  the  surface  of  the  spindle  near- 

45  est  thereto. 

c  is  the  spindle  which  may  be  circular, 
partly  circular,  rectangular  or  of  any  other 
convenient  shape  in  cross  section. 

h  shows  the  spiral  controlling  springs,  h 
50  shows  hollow  nuts  and  /  shows  a  small  arm. 

The  arm  /  projects  inwardW  from  the 
spindle  toward  the  sound  box.  and  the  spi- 

ral controlling  springs  k  are  above  the  axis 
of  the  spindle  as  shown  at  Figs.   1  to  4. 

55  The  shell  of  the  sound  box  may  be  hollowed 

out  to  accommodate  the  small  arm  /,  see 
Fig.  3. 
To  render  the  mounting  of  the  end  of 

the  spindle  c,  which  is  farther  from  the 

springs  ̂ ■,  more  efficient,  I  fix  to  the  under-  g; 
side  thereof,  that  is  the  side  opposite  the 
bearing  side,  one  end  of  a  flat  spring  9  the 
ether  end  of  which  is  provided  with  a  slot 
through  which  a  screw  10  fixed  to  the  cas- 

ing of  the  sound  box  passes.  35 
Referring  now  to  the  form  shown  in  Fig. 

.5,  which  is  intended  more  especiall}^  for  the 
construction  of  a  cheaper  sound  box  than 
that  already  described,  in  this  case  the 
springs  l\  hollow  nuts  h  and  brackets  g  70 
shown  in  my  patent  before  mentioned  are 
dispensed  with  and  in  their  place  a  second 
flat  spring  9  is  attached  at  the  side  of  the 
spindle  opposite  j:he  bearing  .surfaces  and 
at  the  opposite  end  to  the  first  spring  9.         75 

Referring  to  the  details  shoAvn  at  Figs.  6 
to  9,  Fig.  6  shows  a  convex  bearing  with  a 
partly  circular  spindle  end  resting  thereon. 
Fig.  8  shows  a  convex  bearing  with  the  spin- 

dle end  rectangular  in  cross  sjection  resting  80 
thereon.  Figs.  7  and  9  show  two  forms  of 
bearing  surfaces,  which  may  be  formed  of 
thin  metal  plates,  as  will  be  seen  from  Fig. 
7,  or  thicker  plates  with  beveled  edges,  as 
shown  in  Fig.  9.  so  as  to  reduce  the  bearing  85 
surface  to  a  desired  suita^ble  size. 

Although  I  have  explained  my  invention 
as  applied  to  a  sound  box  such  as  that  de- 

scribed and  shown  in  the  specification  of  my 
former  aforesaid  Letters  Patent.  I  wish  it  90 
to  be  understood  that  I  do  not  intend  to  con- 

fine the  application  of  the  herein  specified 
improvements  ta  such  sound  boxes.  on\j,  but 
I  desire  it  to  be  understood  that  I  may  em- 

ploy convex  bearing  surfaces  with  spindle  95 
ends  circular,  partly  circular,  rectangular  or 
of  other  suitable  shape  in  cross  section  also 
with  sound  boxes  of  other  construction. 

By  the  construction  shown  the  spindle  c 
has  both  a  rocking  movement  on  the  curved  100 
bearings  h  and  also  a  pendulous-like  swing- 

ing movement  thereon  which  enables  the 
needle  to  follow  the  record  accurately  and 
respond  thereto  with  great  delicacy  so  that 
the  finest  shades  of  tone  may  be  reproduced  iC5 
by  the  diaphragm. 

"Wliat  I  claim  and  desire  to  secure  by  Let- 
ters Patent  of  the  United  States  of  America, 

is: — 

1.  In  a  sound  box  for  talking  machines,  no 
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the  combination  with  a  casing  and  its  dia- 
phragm of  a  styhis  bar  attached  to  the  dia- 

phragm, a  spindle  carried  by  the  stjdus  bar, 

and  a  pair  of  convex  guide  bearing-s  for  the 
spindle  on  the  casing  each  having  a  bearing- surface  curved  in  the  arc  of  a  circle  whose 
radius  is  approximately  equal  to  the  distance 
between  the  point  of  connection  of  the_  stylus 
bar  with  the  diaphragm  and  the  surface  of 
the  spindle  nearest  thereto,  whereby  the 
spindle  has  both  a  rocking  movement  on  said 
bearings  and  also  a  pendulous  swinging 
movement  thereon. 

2.  In  a  sound  box  for  talking  machines, 
the  combination  with  a  casing  and  its  dia- 

phragm of  a  stylus  bar  attached  to  the  dia- 
phragm, a  spindle  carried  by  the  stylus  bar, 

a  pair  of  convex  guide  bearings  for  the  spin- 
dle on  the  casing  each  having  a  bearing  sur- 
face curved  in  the  arc  of  a  circle  whose  ra- 
dius is  approximately  equal  to  the  distance 

between  the  point  of  connection  of  the  stylus 
bar  with  the  diaphragm  and  the  surface  of 
the  spindle  nearest  thereto,  and  adjustable 

yielding     devices     pressing     said     spindle  25 
against  its  bearings. 

3.  In  a  sound  box  for  talking  machines, 

the  combination  with  a  casing  and  its  dia- 

phragm of  a  stylus  bar  attached  to  the  dia- 
phragm, a  spindle  carried  by  the  stjdus  bar,  30 

a  pair  of  convex  guide  bearings  for  the  spin- 
dle on  the  casing  each  having  a  bearing  sur- 

face curved  in  the  arc  of  a  circle  whose  ra- 
dius is  approximately  equal  to  the  distance 

between  the  point  of  connection  of  the  stylus  35 
bar  with  the  diaphragm  and  the  surface  of 

the  spindle  nearest  thereto,  an  arm  project- 
ing inwardly  from  the  spindle  toward  the 

casing,  and  yielding  devices  carried  hj  the 
casing  pressing  on  opposite  sides  of  said  40 
arm. 

In  testimony  whereof,  I  affix  my  signa- 
ture, in  presence  of  two  witnesses. 

ALEX  FISCHER. 

Witnesses : 
A.  E.  VroAL, 
L.    SiMMONDS. 

Copies  of  this  patent  may  he  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ALEX  EISCHER,   WEST   KENSINGTOIST,   LONDON,   ENGLAND. 

TALKING-MACHINE   SOUND-BOX. 

1,013,146. Specification  of  Letters  Patent.  Patented  Jan.  2, 1913. 
Application  filed  January  17,  1910.     Serial  No.  538,496. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alex  Fischer,  a  sub- 

ject of  the  King  of  England,  residing  at  8 
Maclise  road,  West  Kensington,  in  the 

5  county  of  London,  England,  have  invented 
certain  new  and  useful  Improvements  Re- 

lating to  Talking-Machine  Sound -Boxes; 
and  I  do  hereby  declare  the  following  to  be 
a  full,  clear,  and  exact  description  of  the 

10  invention,  such  as  will  enable  others  skilled 
in  the  art  to  which  it  appertains  to  make 
find  use  the  same. 

This  invention  relates  to  talking  machine 
sound  boxes  and  refers  to  an  arrangement 

15  by  means  of  which  an  extremely  sensitive 
sj^ringing  of  the  stylus  bar  and  its  asso- 

ciated parts  may  be  effected. 
The  improvement  is  applicable  to  any 

sound   box   which   has    a    rocking   plate,   a 
20  spindle  or  the  like  in  connection  with  the 

stylus  holder,  and  the  essential  principle  of 
the  invention  is  to  so  adapt  a  spring  or 
springs  in  connection  with  the  said  rock- 

ing  plate,    spindle    or   the    like   that   such 
25  spring  or  springs  keep  the  rocking  plate, 

s]undle  or  the  like  pressed  upon  its  seating, 
without  a  tendency  to  tilt  the  plate  or  spin- 

dle upon  such  seating. 
According  to   one   way   of  carrying  out 

30  my  invention,  I  employ  a  flat  spring,  one 
end  of  which,  is  doubled  back  over  itself, 
the  other  end  being  preferably  screwed  to 
the  rocking  plate  or  the  like.  The  spring 
toward  the  bent  over  end  is  .slotted  in  two 

35  places,  and  an  adjustable  screw  is  passed 
through  the  slots  into  the  shell  of  the  sound 
box,  or  into  lugs  or  the  like  formed  on  the 
sound  box  shell.  Other  devices  engaging 
the  bent  over  end  of  the  spring  may  also  be 

40  emploj-ed. 
According  to  another  way  of  carrying 

out  my  invention,  I  double  back  a  flat 
spring  under  itself,  and  in  place  of  j^ass- 
ing  a  screw  through  a  slot  in  one  bend  of 

45  the  spring  and  again  through  the  spring 
and  into  the  shell  of  the  sound  box  or  into 

a  lug  attached  thereto,  I  pass  a  screw  or  the 
like  through  the  bent  under  end  of  the 
spring  not  connected  to  the  rocking  plate 

50  or  tlie  like,  thus  attaching  this  end  of  the 
spring  directly  to  the  sound  box  or  to  a  lug 
attached  thereto,  such  attachment  being 
fixed  or  movable  by  means  of  a  slot  in  the 
end  of  the  spring  as  may  be  desired ;  a  hole 

55  maj?^  be  made  in  the  bend  of  the  spring  com- 
ing over  the  end  thus  attached  in  order  to 

facilitate  the  fixing  and  adjustment  of  the 
screw. 

The  invention  may  be  applied  to  sound 
boxes  generally,  but  is  especially  suitable  60 
for  application  to  a  sound  box  of  the  t37Je 
for  which  I  obtained  Letters  Patent  No. 

904523.  And  in  order  that  my  said  inven- 
tion may  be  better  understood,  I  will  now 

proceed  to  describe  the  same  with  reference  65 
to  the  drawing  accompanying  this  specifi- 

cation, in  which — 
Figure  1,  is  a  plan  view  of  one  form  of 

the  invention;  Fig.  2,  is  a  like  view  of  a 
slightly  modified  form  of  the  invention;  70 
Fig.  3,  is  a  view  similar  to  Fig.  1,  but  em- 

ploying two  springs;  and,  Fig.  4,  is  a  view 
similar  to  Fig.  2,  but  also  employing  two 

springs. 
Eeterring  to  the  drawings: — a  represents  75 

the  shell  of  the  sound  box. 
l>  are  guide  bearings. 
f?   is   a   spindle   to   which   is   attached   a 

stylus  holder  d. 
e  is  a  spring  doubled  back  under  itself,  80 

as  shown,  with  one  end  attached  to  the 
spindle  c  l^eueath  the  bearing  surface  at  /. 

The  spring  e  is  perfoi-ated  or  slotted  at  A. 
)  is  a  screw  passing  through  this  perfora- 

tion or  slot  into  the  shell  a  of  the  sound  box.  85 
When  desired  a  hole  oi  may  be  made  in  the 
part  of  the  spring  coming  opposite  the 
screw  /  to  facilitate  the  fixing  and  adjust- 

ment of  the  said  screw  j. 
Referring  to  the  form  of  the  device  shown  90 

at  Fig.  2,  in  this  case  the  spring  e  is  doubled 
back  over  itself,  as  will  be  seen  from  the 
drawing  and  one  end  is  again  attached  be- 

neath the  bearing  surface  /.  At  the  other 

end  the  screw  ;'  passes  through  a  perfora-  95 
tion  or  slot  at  I-  in  the  spring  into  the  shell 
of  the  sound  box. 

The  form  of  the  device  shown  at  Fig.  3 
is  similar  to  that  shown  at  Fig.  1,  except 
that  two  springs  e  and  associated  parts  are  100 
provided  and  attached  at  each  end  of  the 
spindle  c.  and  the  small  arm  controlled  by 
springs  described  in  connection  with  my 
aforesaid  former  Letters  Patent  is  dispensed 
with.  105 

The  form  of  the  device  shown  at  Fig.  4, 
is  similar  to  that  shown  with  respect  to  Fig. 

2.  but  here  again  the  two  spi'ings  e  are  pro- 
vided, one  at  each  end  of  the  spindle  c,  and 

the  aforesaid  arm  controlled  by  springs  is  HO 
also  dispensed  with. 

The  bent  under  springs  shown  at  Figs.  1 
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and  3  are  different  in  action  to  the  bent 
over  springs  shown  at  Figs.  2  and  4,  as 
when  the  screw  j  is  tightened  in  the  first 
case,  the  other  end  of  the  spring  is  pulled 

5  toward  the  bearing  surfaces,  while  when  it 
is  tightened  in  the  latter  case,  the  other  end 
of  the  spring  is  pressed  down,  both  forms 
have,  however,  the  function  of  keeping  the 
rocking  plate,  spindle  or  the  like  in  con- 

10  tact  with  the  bearing  surfaces. 
I  prefer  to  attach  the  end  of  the  spring  or 

springs  beneath  the  bearing  surface  at  /  and 
in  the  longitudinal  axis  of  the  rocking  plate 
or  spindle,  as  shown  on  the  figures,  but  to 

15  suit  requirements  it  may  be  attached  to  the 
other  side,  the  bearing  side,  of  the  rocking 
plate  or  spindle,  or  in  any  other  position, 
where  flat  springs  or  other  spring  devices 
are  generally  employed  on  sound  boxes. 

20  It  will  be  observed  that  in  each  of  the  modi- 
fications of  the  invention  shown  in  the  draw- 

ings the  spring  is  made  of  a  flat  piece  of 
spring  metal  bent  upon  itself  and  having  two 
substantially  parallel  arms,  one  of  which  is 

25  rigidly  secured  to  the  spindle  and  the  other 
adjustably  secured  to  the  casing  in  such 
manner  that  the  spring  itself  may  rock  at 
its  end  about  a  fulcruin  approximately  in 
line  with  the  axis  about  which  the  spindle 

30  rocks.  In  this  way  the  spindle  is  accurately 
held  on  its  bearings  with  a  yielding  pres- 

sure which  may  be  given  a  very  delicate  ad- 
justment. The  preferred  construction  and 

one  which  has  now  been  very  extensively 
35  used  is  shown  in  Fig.  3.  This  construction 

although  it  differs  only  slightly  from  the 
others  gives  far  better  results.  In  this  case 
the  ends  of  the  springs  engaged  by  the 
screws  j  are  approximately  in  line  with  the 

40  edges  of  the  bearings  h  so  that  when  the 
spindle  rocks  a  rocking  motion  is  given  to 
the  springs  about  an  axis  substantially  in 
line  with  the  axis  about  which  the  spindle 
turns. 

45  It  will  be  understood  that  I  may  vary  the 
shape  of  the  spring  provided  that  it  is  of 
such  nature  as  described  and  shown. 

Although  I  have  described  the  invention 
as  applied  to  a  sound  box  of  the  type  de- 

50  scribed  in  my  former  aforesaid  Letters  Pat- 
ent it  will  be  understood  that  I  may  adopt 

a  spring  or  springs  of  the  kind  described 
wherever  suitable  to  sound  boxes  for  the 

purpose  of  exerting  a  pressure  upon  a  rock- 
55  ing  plate  or  spindle  and  holding  same  in  this 

way  on  bearings  such  as  knife  edges,  points, 
domes  or  other  supporting  devices. 
What  I  claim  and  desire  to  secure  by  Let- 

ters Patent  of  the  United  States  of  Amer- 

60  ica,  is: — 
1.  In  a  sound  box  for  talking  machines 

the  combination  with  a  casing  and  its  dia- 

phragm of  a  stylus  bar  connected  with  the 
diaphragm,  a  spindle  carried  by  the  stylus 
bar  and  arranged  transversely  thereto,  bear-  65 
ing  surfaces  on  the  casing  on  which  the 
spindle  rocks,  &nd  a  spring  consisting  of  a 
flat  piece  of  metal  bent  upon  itself  and  hav- 

ing two  substantially  parallel  arms  parallel 
with  the  spindle  and  one  of  which  is  rig-  70 
idly  secured  to  the  spindle  and  the  other  ad- 

justably secured  to  the  casing  but  held  ap- 
proximately in  line  with  the  spindle. 

2.  In  a  sound  box  for  talking  machines, 

the  combination  with  a  casing  and  its  dia-  75 
phragm  of  a  stylus  bar  connected  with  the 
diaphragm,  a  spindle  carried  by  the  stylus 
bar  and  arranged  transversely  thereto,  bear- 

ing surfaces  on  the  casing  on  which  the 
spindle  rocks,   a  spring  made   of   a   metal  80 
strip  bent  upon  itself  and  having  one  end 
attached  to  one  end  of  the  spindle  and  the 
other  end  connected  with  the  casing  by  ad- 

justable   devices    which    hold    it    approxi- 
mately in  line  with  the  axis  of  rotation  of  85 

the  spindle,  and  means  for  yieldingly  sup- 
porting the  opposite  end  of  the  spindle. 

3.  In  a  sound  box  for  talking  machines 
the  combination  with  a  casing  and  its  dia- 

phragm, of  a  stylus  bar  connected  with  the  90 
diaphragm,  a  spindle  carried  by  the  stylus 
bar  and  arranged  ti-ansversely  thereto,  bear- 

ing surfaces  on  the  casing  on  which  the 
spindle  rocks,  and  a  spring  at  each  end  of 
the  spindle  made  of  a  metal  strip  bent  upon  95 
itself  and  having  one  end  attached  to  one 

end  of  the  spindle  and  the  other  end  con- 
nected with  the  casing  by  adjustable  devices 

which  hold  it  approximately  in  line  with 
the  axis  of  rotation  of  the  spindle.  100 

4.  In  a  ̂   sound  box  for  talking  machines 
the  combination  with  a  casing  and  its  dia- 

phragm of  a  stylus  bar  connected  with  the 
diaphragm,  a  spindle  carried  by  the  stylus 
bar  and  arranged  transversely  thereto,  bear-  105 
ing  surfaces  on  the  casing  on  which  the 
spindle  rocks,  and  a  spring  projecting  from 
each  end  of  the  spindle  and  each  made  of 
a  metal  strip  bent  upon  itself  and  having 
one  end  attached  to  one  end  of  the  spindle  110 
and  the  other  end  arranged  approximately 

in  line  with  the  axis  of  rotation  of  the  spin- 
dle, and  adjustable  screws  engaging  the 

free  ends  of  the  springs  and  attaching  them 
to  the  casing,  said  springs  being  formed  115 
with  openings  opposite  the  heads  of  the 
screws  to  facilitate  the  screw  adjustment, 
substantially  as  described. 

In  testimony  whereof,  I  affix  my  signa- 
ture, in  presence  of  two  witnesses. 

ALEX  FISCHEE. 
Witnesses : 

A.  E.  ViDAL, 

H.  E.  G.  Rowley. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Julius  Jetter,  a  citi- 

zen of  the  United  States,  and  a  re.sident  of 

the  city  of  Camden,  State  of  New  Jei-sev, 
5  have  invented  certain  new  and  useful  Im- 

provements in  Talking-jNIachines,  of  which 
the  following  is  a  full,  clear,  and  complete 
disclosure. 

The  main  objects  of  this  invention  are  to 
10  provide  in  a  talking  machine  an  improved 

sound-box  arm  and  mounting  therefor;  and 
to  provide  other  improvements  as  will  ap- 

pear hereinafter. 
In  the  accompanying  drawings  Figure  1 

15  is  a  side  elevation  of  a  talking  machine  em- 
bodying this  form  of  iny  invention.  Figs. 

2  and  3  are  views  illustrating  details  of 
construction,  certain  parts  being  sho^^n  in 
section. 

20  Eeferring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  the  usual 

casing  1  which  contains  the  usual  spring 
motor,  or  other  actuating  mechanism,  which 
is  connected  by  a  vertical  spindle  extending 

25  through  the  top  of  the  casing  with  the 
usual  horizontal  turntable  2  arranged  above 
the  casing. 

Attached  exteriorly  to  the  rear  vertical 

wall  of  the  casing  1  and   extending  later- 
30  ally  and  upwardly  therefrom  is  a  bracket 

or  support  3  which  is  provided  intermediate 
its  ends  with  a  vertical  opening  4  extei'ding 
transversely  therethrough.  The  upper  por- 

tion 5  of  the  bracket  curves  inwardly  and 
35  terminates  in  a  fixed  horizontal  ring  or  col- 

lar 6  which  may  be  integral  tlierewith. 
Within  the  opening  4  in  the  bvackei  3  is 

a  A^ertically  adjustable  pin  7  which  is  held 
rigidly  in  position  within  the  opening  by 

40  means  of  a  set  screw  8.  The  upper  end  of 
the  pin  7  is  in  the  form  of  a  conical  bear- 

ing 9  which  engages  the  lower  end  of  an  up- 
wardly extending  yoke  10.  Each  of  the  two 

arms  of  the  yoke  10  is  provided  adjacent 
45  its  upper  end  with  a  screw  11  threaded  hori- 

zontally therethrough,  the  screw  of  each  arm 
being  spaced  from  and  in  longitudinal 
alinement  with  the  screw  of  the  other 
arm.     These  screws  11  project  diametricalh 

50  through  the  opposite  walls  respectively  of  a 
collar  12. 

The  collar  12  is  arranged  coaxially  Avith 
the  fixed  ring  or  support  6,  the  upper  por- 

tion of  the  collar  being  reduced  in  external 
55  and  internal  diameters  and  telescoping  ro- 

tatably  in  the  lower  portion  of  the  ring  6 
and  the  lower  portion  of  the  collar  12  pro- 

jecting downwardly  from  and  outside  of 
the  ring  6.  The  annular  external  shoulder 
between  the  upper  and  lower  portions  of  the  60 
collar  12  is  adapted  to  engage  against  the 
lower  edge  of  the  ring  6. 

Projecting  upwardly  from  the  fixed  col- 
lar 6  and  supported  thereby  is  the  usual  or 

any  suitable  amplifying  horn  13.  The  65 
smaller  end  of  the  horn  13  is  reduced  ex- 

ternally in  diameter  and  fits  snugly  within 
the  upper  portion  of  the  ring  6. 

A  tapering  tubular  sound-box  arm  or  tone 
arm  14  is  provided,  which  has  surrounding  70 
its  larger  end  an  outwardly  extending  flange 
15  exteriorly  in  the  form  of  a  spherical  zone 
which  fits  loo.sely  Avithin  the  cylindrical 
opening  in  the  lower  end  of  the  rotary  collar 
12,  and  is  provided  with  diametrically  oppo-  75 
site  sockets  in  which  engages  respectively 
the  conical  inner  ends  of  the  screws  ll. 

Each  of  the  screws  11  is  provided  outside 
of  the  yoke  with  a  nut  16  for  loclcing  the 
screw  in  position  with  respect  to  the  yoke.       80 

The  smaller  end  of  the  tone  arm  is  pro- 
vided with  tlie  usual  or  any  suitable  sound- 

box or  sound  reproducer  17,  which  is  ar- 
ranged to  cooperate  with  a  sound  record 

carried  by  the  turntable  2.  85 

From  the  foregoing  description,  it  is  CA'i- dent  that  in  this  construction  the  smaller 

end  of  the  tone  arm  together  with  the  sound- 
box 17  carried  thereby  may  be  moved  freeh' 

vertically,  the  spherical  flange  15  of  the  90 
larger  end  of  the  tone  arm  moAing  easily 
within  the  collar  12  on  a  horizontal  axis 
about  the  conical  ends  of  the  screws  11,  and 
also  that  the  free  end  of  the  tone  arm  and 

the  sound-box  carried  thereb}"  "lay  be  moA  ed  95 
freelj'^  horizontally  across  the  record  support, 
the  collar  12  turning  freely  within  the  fixed 
ring  6,  together  with  the  yoke  10,  about  a 
vertical  axis  coincident  with  the  axis  of  the 

ring  6  and  with  the  longitudinal  axis  of  the  100 
pivot  7.  This  construction  provides  a  con- 

tinuous unobstructed  and  practically  sound 

tight  conduit  from  the  sound-box  17  to  the 
amplifj'ing  horn  13.  which  is  free  from 
sharp  corners  and  through  which  sound  105 
waves  may  be  transmitted  without  being 
divided  or  modified  in  any  manner  hj  pins, 
cross-bars  or  other  parts  such  as  have  been 
used  in  some  instances  heretofore  and  which 
will    allow    the    sound    waves    to    proceed  110 
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smoothly  from  the  soimd-box  through  the 
amplifying  horn  Avith  a  gradual  increase  in 
wave  front. 
Although  only  a  single  form  has  been 

5  illustrated  in  which  this  inA^ention  may  be 
embodied,  the  invention  is  not  limited  to  any 

pai-ticular  construction  but  may  be  aj^plied 
in  various  forms  without  departing  from 

the  spirit  of  the  in\'ention  or  the  scope  of 
10  the  appended  claims. 

Having  thus  fully  described  this  inven- 
tion, I  claim  and  desire  to  protect  b}^  Let- 

ters Patent  of  the  United  States : 
1.  In  a  talking  machine,  the  combination 

X5  with  a  sound  conveying  tube,  of  a  substan- 
tially cylindrical  member  with  which  said 

tube  telescopes,  a  support  carrying  said 
member,  said  support  and  member  being 
movable  about  the  axis  of  the  latter  and  of 

20  said  tube,  and  pivots  for  said  tube  extend- 
ing diametrically  from  said  cylindrical 

member. 

2.  In  a  talking  machine,  the  combination 
with  a  hollow  sound  conveying  tube,  of  a 

25  collar  within  which  said  tube  fits,  a  yoke 
supporting  said  collar  and  tube,  said  yoke, 
collar,  and  tube  having  dcATices  which  con- 

nect them  together,  so  that  said  tube  is  pivot- 
ally  retained  in  position,  and  a  support  hav- 

30  ing  an  opening  therein  within  which  a  por- 
tion of  said  collar  is  retained. 

3.  In  a  talking  machine,  the  combination 
with  a  hollow  sound  conveying  tube,  having 
a  flange  at  one  end  thereof,  of  a  collar  hav- 

35  ing  a  cylindrical  opening  therein,  within 
which  said  flange  fits  loosely,  a  yoke  pivoted 
to  turn  on  a  vertical  axis,  said  yoke  having 
pivot  screws  which  pass  therethrough,  and 
through  said  collar,  and  engage  said  flange 

40  pivoting  said  tube  upon  a  horizontal  axis, 
and  a  fixed  support  having  an  opening  with- 

in which  a  portion  of  said  collar  fits. 
4.  In  a  talking  machine,  the  combination 

with  a  hollow  sound  conveying  tube,  of  a 
45  collar  which  telescopes  with  one  end  of  said 

tube,  a  yoke,  pivot  devices  carried  by  said 
yoke,  and  engaging  both  said  tube  and  said 
collar,  forming  a  bearing  to  permit  said  tube 
to  turn  on  a  horizontal  axis,  a  fixed  support 

50  having  an  opening  therein  with  which  said 
collar  telescopes,  and  a  vertical  pivot  for 
said  yoke. 

5.  In  a  talking  machine,  the  combination 
with  a  hollow  sound  conveying  tube  having 

55  a  spherical  flange  at  one  end  thereof,  a  col- 
lar within  which  said  flange  fits  loosely,  a 

yoke  pivoted  to  turn  on  a  vertical  axis,  set 
screws  passing  through  the  ends  of  said  yoke 
and  through  said  collar  and  engaging  said 

60  flange,  pivoting  the  same  upon  a  horizontal 
axis,  and  a  fixed  suj)port  telescoping  with 
said  collar. 

6.  In  a  talking  machine,  the  combination 
with  a  hollow  sound  conveying  tube,  of  a 

65  collar  with  which  said  tube   telescopes  so 

as  to  prevent  the  escape  of  sound  waves,  a 
yoke  for  supporting  said  collar,  said  yoke, 
collar  and  tube  having  devices  which  con- 

nect them  together  pivotally,  and  a  support 
having  an  opening  therein,  said  support  also  yj 
adapted  to  telescope  with  said  collar. 

7.  In  a  sound  recording  or  reproducing 
machine,  a  suitablv  supported  supporting 
ring,  a  collar  telescoping  with  said  ring,  a 
hollow  arm  telescoping  with  said  collar,  and  75 
rotatable  means  supporting  said  collar  in 
revoluble  relation  to  said  ring  and  said 
arm  to  swing  relatively  vertically. 

8.  In  a  talking  machine,  the  combination 
with  a  sound  conveying  tube,  of  a  substan-  go 
tially  cylindrical  member  in  which  said  tube 
telescopes,  a  support  carrying  said  member, 
said  supporting  member  being  movable 
about  the  axis  of  the  latter  and  of  said  tube, 
pivots  for  said  tube  extending  diametrically  85 
from  said  cylindrical  member,  and  means 
for   vertically   adjusting   said   support. 

9.  In  a  talking  machine,  the  combination 
with  a  fixed  member  provided  with  an  open- 

ing, of  a  rotatable  collar  having  a  portion  90 
extending  in   said   opening,   and   a  portion 
projecting    downwardly    from    said    fixed 
member,  a  hollow  sound-box  arm  having  one 
end  telescoping  with  the  lower  portion  of 
said  collar,  means  outside  of  said  fixed  mem-  95 
ber  connecting  said  collar  to  said  end  of  said 
sound-box  arm  and  arranged  to  restrain  said 
tone  arm  to  swing  upon  a  substantially  hori- 

zontal axis  fixed  Avith  respect  to  said  collar, 
and  means  arranged  beneath  said  collar  for  100 

holding  said  collar  against  movement  down- wardly. 

10.  In  a  talking  machine,  the  combination 
with  a  fixed  member  provided  with  an  open- 

ing, of  a  rotatable  collar  having  a  portion  105 
extending  in  said  opening,  and  a  portion 
projecting  downwardly  from  said  fixed 
member,  a  hollow  souncl-box  arm  having  one 
end  telescoping  with  the  lower  portion  of 
said  collar,  means  outside  of  said  fixed  mem-  no 
ber  connecting  said  collar  to  said  end  of  said 
sound-box  arm  and  arranged  to  restrain  said 
tone  arm  to  swing  upon  a  substantially  hori- 

zontal axis  fixed  with  respect  to  said  collar, 
and  vertically  adjustable  means  arranged  115 
beneath  said  collar  for  adjusting  said  collar 
vertically  and  for  holding  said  collar  against 
movement  downwardly. 

11.  In  a  talking  machine,  the  combination 
with  a  substantially  horizontal  fixed  ring  of  120 
a  collar  rotatable  about  its  longitudinal  axis 

and  having  a  substantially  cylindrical  re- 
duced portion  engaging  in  said  ring  and  a 

lower  portion  projecting  downwardly  from 
said  ring,  a  hollow  tone  arm  having  one  end  125 
engaging  in  the  said  lower  portion  of  said 
collar,  a  pair  of  horizontally  alined  pivots 
projecting  diametrically  through  the  oppo- 

site walls  of  said  lower  portion  of  said  col- 
lar respectively  and  engaging  said  end  of  iso 
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said  hollow  tone  arm,  and  a  yoke  mounted 
to  swing  about  a  vertical  axis  and  support- 

ing said  collar. 
12.  In  a  talking  machine,  the  combination 

5  with  a  substantially  horizontal  fixed  ring  of 
a  collar  having  a  substantially  C3dindrical  re- 

duced ujDper  i^ortion  engaging  in  said  ring 
and  a  substantially  cylindrical  lower  portion 

pi'ojecting  downwardly  from  said  ring,  a 
]  0  hollow  tone  arm  having  one  end  engaging 

in  the  said  lower  portion  of  said  collar,  a 
pair  of  horizontally  alined  pivots  projecting 

diametrically  through  the  opposite  walls  of 
said  lower  portion  of  said  collar  respectively 
and  engaging  said  end  of  said  hollow  tone 
arm  and  a  vertically  adjustable  yoke 
mounted  to  swing  about  a  vertical  axis  and 

supporting  said  collar. In  witness  whereof  I  have  hereunto  set 

my  hand  this  20th  day  of  April.  A.  D.  1904. 
JULIUS  JETTER. 

Witnesses : 
Lewis  H.  Vax  Dusen, 
Edw.  W.  Vaill,  Jr. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
EDWARD   ERNEST  MEADOWCROFT,    OF   HOBART,    TASMANIA,   AUSTRALIA. 

STYLE-BAR  FOR  PHONOGRAPHS. 

1,013,198. Specification  of  Letters  Patent.  Patented  Jan.  3, 1913. 

Application  filed  September  3,  1909.     Serial  No.  516,108. 

To  all  whom  it  may  coThcern: 
Be  it  known  that  I,  Edward  Ernest 

Meadowcroft,  a  subject  of  the  King  of 
Great  Britain,  residing  at  121  Bathurst 

5  street,  Hobart,  Tasmania,  Australia,  liave 
invented  certain  new  and  useful  Improve- 

ments in  Style-Bars  for  Phonographs,  of 
which  the  following  is  a  specihcation. 

This  invention  has  been  devised  for  the 
10  purpose  of  utilizing  two  styles  on  the  same 

style  bar  in  phonographs  and  like  machines, 
so  that  it  may  be  possible  to  play  ordinary 
two  minute  and  also  the  long  four  minute 
records  without  altering  the  bar  except  to 

15  bring  the  required  style  into  contact  with 
the  record. 

Eeferring  to  the  accompanying  drawings, 
Figure  1  is  a  perspective  view  of  the  style 
bar,    according    to    the    present    invention, 

20  showing  an  additional  style  bar  attached 
thereto  and  in  open,  inoperative  position. 
Fig.  2  is  a  side  elevation  of  the  same  skow- 
ing  the  additional  style  bar  in  closed  op- 

erative position.    Fig.  3  is  a  perspective  view 
25  of  the  additional  style  bar,  detached,  and 

Fig.  4  is  an  end  view  of  the  same. 
In  operation,  the  stjde-bar  20  is  fulcrumed 

at  21  and  connected  with  the  reproducer  at 
22.     In  order  to  provide  for  a  second  style 

30  upon  the  main  bar,  I  hinge  or  otherwise 
movably  connect  thereto  an  additional  style 
bar  23  and  adapt  it  to  be  brought  into,  or 
thrown  out  of  touch  with  the  record  24,  as 
desired.     One  style  is  upon  the  bar  20  and 

35  another  upon  the  additional  bar  23.  When 
not  in  use,  the  latter  is  swung  out  away 
from  20,  but  when  the  style  upon  23  is  to  be 
used  its  bar  is  brought  into  the  groove  25 
in  the  bar  20  and  locked  therein  b}'  means 

40  of  the  flat  spring  26. 
To  assist  the  spring  in  keeping  the  extra 

bar  in  the  gToove,  the  bar  23  is  provided 
with  a  projecting  member  27,  the  face  of 
which  inclines  outward  from  the  upper  edge 

45  of  the  bar.  The  edge  of  the  spring  26  hnds 
a  bed  uj^on  the  inclined  face  of  the  projec- 

tion 27  and  when  it  is  necessary  to  pull  the 
bar  23  away  from  bar  20,  the  inclined  face 
of  27  will  assist  in  etfecting  the  release  from 

50  the  spring.  The  member  27  is  also  provided 
with  a  tail  piece  28  which  carries  the  extra 
style. 

By  means  of  the  slot  or  recess  25  and  the 

spring  26  the  extra  style  bar  23  will  be  se- 
cureh'  and  eli'ectiveh'  housed  during  action.  55 
The  groove  25  should  be  such  as  to  insure 
that  the  bar  23  shall  comfortably  fit  therein 
without  being  free  to  move  loosely. 

In  applying  the  invention  to  the  diiferent 
machines  it  may  be  necessary  to  somewhat  60 
modify  the  arrangement  of  parts  to  suit 
the  smaller  construction  but  this  may  be 
done  without  departing  from  the  spirit  and 
scope  of  the  invention  as  claimed. 

Having  now  described  ni}^  invention  what  65 
I  claim  as  new  and  desire  to  secure  b}'  Let- 

ters Patent  is: — 
1.  In  a  talking  machine  of  the  class  in- 

dicated, in  combination,  a  main  style  bar, 
a  style  thereon,  an  additional  bar  carr3dng  70 
a  second  style  and  hinged  to  the  main  bar 
and  capable  of  being  closed  in  upon  said 
main  jDart  to  constitute  one  bar  and  means 
for  locking  said  additional  bar  to  said  main 
bar.  for  the  purpose  explained.  75 

2.  In  a  talking  machine  of  the  class  in- 
dicated, in  combination,  a  main  style  bar  in 

which  is  a  deep  longitudinal  groove,  an  addi- 
tional style  bar  hinged  to  the  main  bar  and 

capable  of  reposing  in  said  groove,  and  a  80 
flat  steel  spring  secured  to  and  overlapping 

the  main  bar  transversel}'  and  extending 
over  the  edge  of  the  additional  bar  when 
the  latter  is  housed  in  the  groove,  as  de- 

scribed. 85 

3.  In  a  talking  machine  of  the  class  in- 
dicated, in  combination,  a  main  style  bar 

that  has  a  deeji  longitudinal  groove  in  one 
of  its  sides,  a  style  on  the  main  bar,  an  ad- 

ditional bar  carrying  an  extra  style  and  90 
hinged  to  the  first  and  adapted  to  come  into 
the  groove,  a  projecting  member  on  said 
additional  bar  the  face  of  which  inclines 
from  the  upper  edge  of  said  bar  and  a  flat 
spring  transversely  disposed  on  and  pro-  95 
jocting  from  the  principal  bar  and  which  is 
adapted  to  engage  upon  said  inclined  face, 
as  set  forth. 

In   witness  whereof  I  have  hereunto  set 

my  hand  in  the  jn'esence  of  two  witnesses.  100 
EDWARD  ERNEST  MEADOWCROFT. 

Witnesses : 
I.  B.  PoCOCK, 

H.  C.  Tapping. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  P.  C." 
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tJNITED  STATES  PATENT  OFFICE. 
HENRY  GEORGE  WIEDER,    OP  LONDON",    ENGLAND. 

SOUND   REPRODUCING  AND   RECORDING  INSTRUMENT. 

1,013,347. Specification  of  Letters  Patent.  Patented  Jail.  2, 1913. 
Application  filed  August  21,  1909.     Serial  No.  513,963. 

To  aU  whom  it  may  concern: 
Be  it  known  that  I,  Henry  George 

WiEDER,  a  subject  of  the  Emperor  of  Aus- 
tria-Hungary, of  17  Lanark  ISIansions. 

5  Shepherds  Bush,  London,  in  the  county  of 
Middlesex,  England,  scientific  mechanician, 
have  invented  a  new  and  useful  Improve- 

ment Relating  to  Sound  Reproducing  and 
Recording  Instruments,  of  which  the  follow- 

10  ing  is  a  S])ecification. 
This  invention  relates  to  improvements  in 

sound  reproducing  and  recording  devices 
such  as  gramophones,  phonographs  and  the 
like. 

15  One  object  of  the  invention  is  to  obtain 
without  a  long  trumpet  the  intensification 
of  sound  which  is  usually  produced  by  a 
long  trumpet  and  at  the  same  time  to  in- 

crease the  mellowness  of  reiiroduction. 
20  Furtlier  objects  of  the  invention  are  to 

improve  the  swivel  connection  of  the  sound 
arm  which  carries  the  diaphragm,  to  pro- 

vide improved  support  for  the  carrier  of 
the  diaphragm  lever  and  needle  and  to  pro- 

25  vide  an  improved  resilient  nu)nnling  for  the 

element  which  carries  the  diaplu'agm  and 
needle  supi)oi't. 

The  invention  consists  in  jjroviding  the 
instrument  with  a  ])lurality  of  short  trum- 

30  pets  branching  from  the  sound  pipe,  said 
trumpets  being  provided  at  or  near  their 
ends  with  sounding  boxes,  whicji  form  walls 
of  an  inclosing  cal)inet.  By  this  arrange- 

ment the  .sounding  boxes  may  be  arranged 

35  to  form  a  plurality'  of  the  sides  of  a  cabinet 
which  incloses  the  entire  instrument  includ- 

ing the  trumpets  and  since  the  trumpets  for 

a  given  size  of  instrument  are  verj'^  much 
shorter  than  the  trumpet  usually  employed 

40  for  such  an  instrmnent,  the  overall  dimen- 
sions of  the  entire  cabinet  may  be  kept  small 

without  any  parts  proti-uding  froui  the cabinet. 

The  invention   further  consists  in  pivot- 
45  ally  connecting  the  portion  of  the  sound 

pipe  which  carries  the  sound  box  to  the  rest 
of  the  sound  pipe  in  such  a  manner  that 
the  two  portions  of  said  sound  pipe  are 
coaxial  at  the  joint  in  their  normal  working 

50  position,  and  whereby  the  gradual  taiier  of 
the  sound  ])ipe  may  be  continued  to  the 
sound  box  itself. 

According  to  another  part  of  the  inven- 
tion the  needle  carrier  and  diaphragm  arm 

55  are  mounted  on  a  bar  having  two  projecting 
knife     edged     arms    bearing    in     suitable 

65 

70 

grooves  formed  one  on  a  pin  extending  from 
the  sound  box,  and  the  other  on  a  pin  car- 

ried by  a  bracket  attached  to  said  sound  box, 
said  knife  edges  and  their  corresponding  60 
grooves  being  oppositely  turned  with  re- 

spect to  each  other,  ancl  so  aiTanged  that 
the  movement  of  the  record  against  the 
needle  tends  to  hold  the  bar  more  firmly  in 
its  bearings. 

The  invention  further  consists  in  mount- 

ing a  diaphragm  and  needle  carr}'ing  ele- 
ment upon  the  end  of  the  sound  tube  re- 

siliently  in  such  a  manner  that  it  may  move 
somewhat  relatively  to  said  end  in  a  circum- 

ferential direction  but  may  not  move  out  of 
its  normal  plane.  By  this  method  of  mount- 

ing the  entire  movement  of  the  needle  in 

the  direction  which  all'eets  the  diaphragm  is 
transmitted  to  the  diaphragm  instead  of  75 
some  of  the  movement  being  absorbed  in 
moving  the  diaphragm  carrier  out  of  its 

jn-oper  plane  as  occurs  in  apparatus  of  this 
character  at  present  in  use. 

The  invention  further  consists  in  an  im-  80 
proved  diaphragm  for  sound  reproducing 
and  recording  instruments  consisting  of  a 
thin  disk  of  wood,  composition  or  the  like 
with  a  circular  llauge  or  ridge  .some  distance 
within  the  periphery,  the  ])ortion  of  the  85 
diaphragm  within  this  tlange  or  ridge  be- 

ing thickened. 
The    invention    also   consists   in    the   im- 

proved arrangement  of  sound  reproducing 
instrument   and   in  details  of  the  same  as  90 
hereinafter  indicated. 

Figure  1  is  a  plan  view  showing  a  gramo- 
phone constructed  accordmg  to  the  present 

invention.  Fig.  2  is  a  section  on  the  line 
A — A  of  Fig.  1  with  sound  pipe  and  dia-  95 

phragm  carrying  elemen,^  removed.  Fig.  3 
is  a  section  on  the  line  B — B  of  Fig.  1,  show- 

ing the  arrangement  of  the  funnels  and 
sounding  boxes.  Fig.  4  is  an  elevation  of 
the  sound  pipe  having  a  continual  taper.  IOC 
Fig.  5  is  a  partly  sectional  view  of  the  mech- 

anism shown  in  Fig.  4,  and  illustrating 
my  improved  swivel  joint.  Fig.  6  shows  an 
enlarged  view  of  my  improved  needle 
mounting.  Fig.  7  is  an  elevation  of  my  im- 

proved diaphragm  carrying  element  with 
part  of  the  back  cover  removed.  Fig.  8  is  a 
sectional  view  of  the  parts  shown  in  Fig.  7; 
Fig.  0  is  a  section  through  m}^  improved 
diaphragm. 

In  carrying  this  invention  into  effect  ac- 
cording to  one  construction  I  lead  the  end 

105 
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of  the  sounding  tube,  a  into  a  small  boxing 
5,  from  which  several,  say,  three,  short  rap- 

idly diverging  funnels  or  trumpets  <?,  rZ,  e, 
branch;  one,  c,  of  these  trumpets  is  j)refer- 

5  ably  arranged  to  be  coaxial  with  the  end  of 
the  sound  tube,  a,  and  the  ofhers,  d  and  e, 
to  be  co-axial  with  one  another  but  at  right 
angles  to  the  first  mentioned  trumpet  c. 
The    three    trumpets    terminate    in    double 

10  walled  sounding  boxes  /,  which  form  three 
of  the  sides  of  the  cabinet  inclosing  the  en- 

tire apparatus.  In  one  way  of  arranging 
this,  as  shown  in  the  drawings,  the  trumpets 
pass,  a  close  fit  through  the  inner  walls  of 

15  the  sounding  boxes  /,  and  are  secured 
against  the  outer  walls  which  are  provided 
with  openings  opposite  the  trumpets;  or  in 
another  way  of  arranging  it  the  trumpet 
ends  may  terminate  at  the  inner  walls  of  the 

20  sounding  boxes,  the  outer  walls  of  which 
are  provided  with  suitable  openings  oppo- 

site the  mouths  of  the  trumpets.  The  outer 
walls  of  the  sounding  boxes  /,  are  preferably 
provided  Avith  openings  to  improve  the  effect 

26  of  the  sounding  boxes.  Within  the  cabinet 
I  arrange  a  reproducing  instrument  such  as 
a  gramophone,  phonograph  or  the  like. 
These  trumpets  may,  however,  be  arranged 
at  any  angle  to  each  other  and  the  sound 

30  pipe  but  in  all  cases  they  terminate  in  sound 
boxes  arranged  to  form  tiie  walls  of  a  cabi- 

net inclosing  the  apparatus. 
It  is  found  that  although  relatively  short 

trumpets  are  used,  the  loss  of  intensity  oc- 
35  casioned  by  the  reduction  in  the  length  of 

the  trumpet  is  compensated  by  the  intensifi- 
cation of  the  sound  occasioned  by  the  sound- 

ing boxes  /,  while  the  arrangement  of  the 
plurality    of    trumpets    substantially    im- 

40  proved  the  melloAvness  of  the  reproduced 
sounds.  Moreover,  on  account  of  the  short- 

ness of  the  trumpets  the  whole  apparatus 
may  be  inclosed  within  a  cabinet  of  very 
small  dimensions  from  which  nothing  pro- 

45  jects  except  the  controlling  push  buttons  or 
the  like  as  shown  at  g  in  Figs.  1  and  2. 

In  order  that  the  sound  pipe  a  may  be 
formed  with  a  continual  taper  from  where 
it  joins  the  enlargement  &,  to  the  back  plate 

60  5,  of  the  diaphragm  carrier  A,  when  a  por- 
tion of  it  is  arranged  with  a  swivel  joint  I 

arrange  the  large  end  of  the  diaphragm  car- 
rying portion  k  of  the  so'md  tube  a,  so  that 

it  may  be  coaxial  in  the  working  position 
55  with  the  part  of  the  pipe  a  to  which  it  is 

pivoted  and  I  arrange  the  ends  so  that  they 
mike  a  socket  joint.  This  may  be  done  by 
forming  on  the  end  of  the  pipe  h  an  enlarge- 

ment m,  having  a  cylindrical  surface  struck 
60  from  an  axis  at  right  angles  to  the  axis  of 

the  jointed  end  of  the  pipe.  This  cylindri- 
cal portion  in  knuckles  into  a  correspond- 

ingly formed  interior  of  another  enlarge- 
ment n,  formed  on  the  sm.ill  end  of  the  pipe 

66  a,  having  two  ends  carrying  pivot  screws  <?, 

which  enter  recesses  at  each  side  formed  on 
the  axis  of  the  first  cylindrical  enlargement, 
m.  From  this  socket  joint  the  pipe  h  gradu- 

ally tapering  down  may  be  curved  or 
straight  according  to  the  construction  of  the  70 
particular  instrument  used  but  for  a  disk 
record  it  is  preferably  made  with  a  bend  as 
shown  in  Fig.  1  and  in  any  case  is  arranged 
so  that  when  the  needle  is  in  operative  posi- 

tion upon  the  record,  the  axes  of  the  adja-  75 
cent  pieces  of  the  pipe  at  the  joint  shall  be 
co-axial  instead  of  at  rigiit  angles  as  occurs 
in  usual  constructions. 

AVhen  the  device  is  arranged  in  a  cabinet, 
an  additional  joint  as  shown  at  ̂ ,  in  Figs.  1  80 
and  4,  of  any  convenient  construction  may 
be  provided  in  order  that  the  diaphragm 
carrier  A  may  be  swung  out  to  a  convenient 
position  for  adjustment. 

According  to  another  part  of  the  inven-  85 
tion  the  bar  q,  or  the  like,  which  carries  the 
diaphragin  lever  r,  and  the  needle  holder  s, 
is  provided  with  two  projecting  knife  edged 
arms  t  and  u  adapted  to  bear  in  grooves  on 
the  ends  of  the  pins  v  and  w.     The  knife  90 
edges  t  and  u  are  arranged  in  opposite  di- 

rections, the  one,  u,  of  the  side  of  the  carrier 
]i.  toward  which  the  record  moves  (the  direc- 

tion of  rotation  of  the  record  is  shown  by 
the  arrow  1  in  Fig.  1  and  by  the  arrow  2  95 
in   Fig..  6)    being   arranged   with   its   edge 
toward  the  record,  the  pin  w  in  which  it 
bears  being  carried  by  a  bracket  a?,  while 
the  other  knife  edge  t  is  arranged  in  the 
opjDosite  direction  and  bears  upon  the  pin  v  100 
projecting  upon  the  diaphragm  carrier   A. 
The  knife  edges  are  preferably  held  toward 
their  bearings  by  screws  y,  z,  with  inter- 

posed springs.    By  arranging  the  knife  edges 
in  the  above  mentioned  manner  it  will  be  105 
seen  that  the  contact  of  the  needle  with  the 
record  while  the  latter  is  running  tends  to 
press  the  knife  edges  more  firmly  upon  their 
bearings   instead    of   tending   to   lift   them 
against  the  resistance  of  springs  as  occurs  110 
in  the  usual  form  of  instrument.    High  notes 
are  by  this  means  more  satisfactorily  repro- 

duced since  chattering  of  the  bearings  is 
avoided,    and    the    adverse    effect    of    any 

scratching  which  may  occur  is  greatly  re-  115 
duced    in    that    the    vibrations    caused    by 

scratching  are  not  transmitted  to  the  dia- 
phragm.   In  place  of  the  coil  springs  shown 

plate  springs  may  be  used  if  desired. 
In  the  further  part  of  the  invention  relat-  120 

ing  to  the  resilient  mounting  of  the  element 
which  carries  the  diaphragm  upon  the  mem- 

ber 3,  which  fixes  to  the  portion  k  of  the 
sound  pipe  «,  I  form  in  the  latter  part  a 
concentric  circular  groove  4,  and  in  the  ad-  125 
jacent  face  of  the  back  plate  5  of  the  dia- 

phragm carrying  member  A  I  form  a  simi- 
lar groove  6.  Within  the  groove  4  of  the 

member  3  are  two  projections  7  which  ex- 
tend into  the  groove  6  of  the  adjacent  mem-  UO 
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ber  5.  Similar  projections  but  in  different 

positions  are  formed  in  the  groo\'e  6  of  tliis 
member  5.  These  may  conveniently  take 
the  form  of  screws  8,  which  pass  through 

5  suitable  slots  in  the  members  3.  These 
screws  are  preferably  surrounded  by  a  sleeve 
9  of  resilient  material  such  as  rubber.  In 
the  grooves  4  and  6  are  spring  buffers  10 
also  of  some  resilient  material  such  as  rub- 

10  ber.  The  projections  7,  on  the  member  3 
bear  against  the  one  set  of  ends  of  the  buf- 

fers 10  or  the  like,  while  the  screws  8  on  the 
other  member  5  act  as  buttresses  for  the 
other  ends  of  the  buffers  10.    The  two  mem- 

15  bers,  3  and  5,  are  clamped  together  face 
to  face  by  a  ring  11,  or  the  like,  so  that 
they  cannot  move  toward  or  away  from  one 
another  although  they  may  have  some  small 
rotary  movement  relatively  to  one  another 

20  against  the  resistance  of  the  resilient  buffers 
10.  In  consequence  of  this  device  when  the 
needle  is  in  use  a  certain  amount  of  yield  is 
afforded  to  the  needle  carrying  member  5 
and  tills  yielding  action  is  exerted  in  a  cir- 

25  cumferential  direction  about  an  axis  pass- 
ing 2^arallel  with  the  diaphragm  I'i,  although 

a  movement  of  the  needle  carrying  member 
5,  in  the  direction  in  which  the  needle  tends 

to  move  Avhile  deflecting  the  diaphragm  i"2. 
30  is  also  provided.  The  back  plate  r>  is  hekl 

to  this  member  /;  by  screws  or  the  like  pass- 
ing through  the  rubber  washer  the  holes  in 

the  member  5,  through  which  such  screws 
pass  being  made  slightly  larger  than  actually 

35  required.  By  this  means  relative  circum- 
ferential movement  of  the  diaphragm  carry- 

ing element  5  to  the  memlier  3  is  allowed 
^^hile  a  metal  to  metal  contact  is  also  ol)- 

taiiied    thereby    preventing    relative    move- 
40  ment  of  these  two  membei'S  in  any  other  di- rection. 

In  constructing  a  diaphragm  according 
to  this  invention  a  disk  of  wood  12  is  pro- 

vided   some   distance   within    its   periphery 

ridge,  which  prevents  warping  of  the  dia-  45 
with    a    circular   concentric   flange,    13,    or 

phragm  by  atmospheric  changes  and  the  like. 
The  portion  of  the  disk  12,  within  the  ridge 
or  flange  13,  is  preferably  made  somewhat 
thicker  than  the  rest  of  the  diaphragm.     It  50 
if.  found  that  a  wooden  diaphragm  of  this 
character  may   be  used   for   a   long  period 
without  warping  and  the  sounds  reproduced 
by  it  are  of  an  exceedingly  mellow  tone.    In- 

stead of  employing  wood  however  for  the  55 
diaphragm,  other  non-metallic  materials  or 
compositions   such   as   "  Gallalith "    (which 
consists  of  carbon,  milk  and  potato  or  the 
like)  may  be  used. 

It  will  be  seen  that   many  modifications  60 
may  be  made  in  the  method  of  carrying  this 
invention  into  effect  without  in  any  way  de- 

parting from  the  spirit  of  the  same. 
What  I  claim  as  my  invention  and  desire 

to  secure  by  Letters  Patent,  is: —  65 
In  a  sound  reproducing  or  recording  ap- 

paratus, the  combination  of  a  casing;  said 
casing  having  inner  and  outer  walls  spaced 
apart  to  provide  sounding  boxes;  a  needle 
carrier;  a  diaphragm;  a  sound  pipe  connect-  70 
ed  at  one  end  with  the  needle  carrier;  a 
boxing  disi)osed  centrally  of  the  casing  and 
connected  with  the  other  end  of  said  sound 

pipe;  said  boxing  comprising  a  plurality  of 
sui)stantially  rectangular  walls;  and  a  pin-  75 

rality  of  trumpets  of  equal  length  connect- 
ed with  said  boxing;  said  trumpets  extend- 
ing through  the  inner  walls  of  said  sound- 
ing boxes  and  having  their  outer  edges  meet- 
ing flush  with  the  inner  surfaces  of  the  outer  80 

walls  of  said  sounding  boxes,  substantialh' 
as  described. 

In  witness  Avhereof  I  have  hereunto  set 
mv  hand  in  the  presence  of  two  witnesses. 

HENRY  GEORGE  WIEDER. 
Witnesses : 

Alfred  T.  Bratton, 
E.  L.  H.  Elliott. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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TJTSITED  STATES  PATENT  OFFICE. 
BENTLEY  L. RINEHART.   OF  CAMDEN.   NEW  JERSEY,   ASSIGNOR  TO   VICTOR  TALKING 

MACHINE  COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

SOUND-BOX   FOR  TALKING-MACHINES. 

1,013,314. Specification  of  Letters  Patent.  Patented  Jail.  2, 1913. 
Application  filed  December  22.  1905.     Serial  No.  292,918. 

T 0  all  whom  it  may  concern : 
Be  it  kno\Yn  that  I,  BEXXLEr  L.  Eine- 

HART,  a  citizen  of  the  United  States,  and 
a  resident  of  the  city  of  Camden,  county  of 

5  Camden,  State  of  Xew  Jer.sey,have  invented 
certain  new  and  useful  Improvements  in 
Sound-Boxes  for  Talking-Machines,  of 
which  the  following  is  a  full,  clear,  and 
exact  descrijition. 

10  My  invention  relates  to  certain  improve- 
ments in  sound  boxes  for  talking  machines 

and  particularly  to  the  yielding  .support  on 
which  the  stylus  bar  is  mounted  and  to  the 
means  for  adjusting  and  holding  the  dia- 

15  phragm. 
The  object  of  this  invention  is  to  provide 

a  sound  box  in  which  tlie  quality  and  volume 

of  the  tone  of  reproduction  is  I'endered 
clearer,  more  distinct  and  more  natural  than 

20  it  has  heretofore  been  possible  to  do. 
k.  further  object  of  my  invention  is  to 

dispose  a  simple  spring  support  for  a  stylus 
bar  in  such  a  manner  that  the  quality  of 

the  reproduction  is  gi'eatly  improved. 
25  A  further  object  of  my  invention  is  to 

provide  a  construction  in  which  the  dia- 
phragm may  be  readily  adjusted  with  re- 

spect to  the  stylus  bar  and,  when  adjusted, 
may  be  held  between  the  elastic  gasket.s  by 

30  a  pressure  which  may  be  varied  to  secure 
the  best  results  in  the  recording  or  reproduc- 

ing of  sound. 
Briefly  my  invention  consists  in  mounting 

the  stylus  bar  on  a  Hat  sjiring  which  in  turn 

35  is  secui'ed  to  a  suitable  supporting  plate,  the 
said  spring  between  its  points  of  support 
being  buckled  or  slightly  sprung  away  from 
the  supporting  plate  and  having  its  longi- 

tudinal axis  per]iendicular  to  the  i>lane  of 
40  the  diaphragui  and  lying  within  the  plane 

of  the  oscillation  of  the  stylus  liar. 
In  the  accompanying  drawings  forming 

a  part  of  this  specification.  Figure  1  shows 
a   sound   box   having  my   improved   stylus 

45  spring  secured  thereto;  Fig.  2  is  a  longi- 
tudinal section  of  a  sound  box  containing 

my  invention,  taken  on  the  line  2 — 2  and 
Figs.  3  and  4  are  detail  views  showing  the 
stylus  bar  ami  its  support  detached  from  the 

60  sound  box  casing. 
1  indicates  a  cylindrical  casing  of  a  sound 

box  provided  on  the  back  side  thereof  with 
an  opening  2.  connected  with  the  sound  tube 
3  secured  to  the  back  of  said  sound  box  by 

55  screws  i  passing  through  the  elastic  mount- 

60 

65 

ing  5  on  the  outside  of  said  sound  tube. 
Into  the  front  side  of  the  cylindrical  casing 
1.  the  face  plate  G  is  secured  by  threads  7 
within  the  casing  and  upon  the  outside  of 
the  body  of  the  face  plate.  The  outer  flange 
of  the  face  plate  is  provided  with  a  knurled 
surface  G'  in  order  that  the  same  may  be rotated  with  facility. 

8  indicates  a  seat,  within  the  casing,  for 
one  of  the  elastic  gaskets  i»  and  10  lietween 
which  the  diaphragm  11  is  held. 

12  indicates  a  follower  or  bushing  which 
is  adapted  to  engage  the  gasket  10  and  the 
inner  side  of  the  face  plate  G  when  the  face 
plate  is  screwed  into  the  front  side  of  the  70 casing. 

On  one  side  of  the  sound  box.  is  .secured, 
in  any  suital)le  manner,  a  supporting  plate 
13.  provided  with  threaded  holes  14. 

15  indicates  the  supporting  sjiring  upon  75 
which  the  .stylus  bar  IG  is  mounted,  said 
spring  consisting  of  a  comparatively  thin 
and  narrow  strip  of  any  suitalde  spring 
metal  provided  in  the  middle  and  at  the 

ends  there(d"  with  holes  17  and  18—18.  The  80 
distance  between  the  holes  18 — IS  of  the 
spring,  is  a  little  greater  than  the  distance 
between  the  holes  14 — 14  of  the  support,  so 
that  when  the  spring  is  .secured  to  the  sup- 

port by  screws  10  passing  through  the  holes  85 
18  and  into  the  threaded  holes  14.  the  spring 
will  be  buckled  or  sprung  away  from  the 
support.  The  stylus  bar  is  held  Avithin  the 
hole  17  of  the  s]iring  in  any  suitable  man- 

ner as  by  being  tightly  forced  into  the  same 
or  .soldered  therein  and  the  inner  end  of  the 
stylus  bar  will  project  through  the  hole  20, 
of  the  casing,  and  21.  of  the  bushing  or 
follower,  to  a  position  near  the  center  of  the 
diai)lnagm  to  which  it  is  adajited  to  be  at- 

tached through  the  connecticm  22.  The 
outer  end  of  the  stylus  bar  is  provided  with 
a  socket  23  into  which  the  stylus  may  be 
inserted  and  clamped  by  the  set  screw  24. 
By  reason  of  the  above  construction  I  am 

enabled  to  apply  a  greater  or  lesser  pressure 
to  the  edges  of  the  diaphragm  in  order  to  se- 

cure the  best  results  in  recording  and  re- 
producing sound,  by  merely  rotating  the 

face  plate  to  move  the  same  towai'd  or  awav 
from  the  diaphragm,  and  to  mount  the  sty- 

lus bar  on  a  yielding  support  in  such  a  man- 
ner that  the  plane  of  the  oscillation  of  the 

stA'lus  bar  will  pass  through  the  axis  of  the 
spring,  the  axis  of  the  spring  being  also  HO 

90 
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perpendicular  to  the  plane  of  the  dia- 
phragm. This  relation  between  the  spring 

and  the  stylus  bar  results  in  a  pure  and 
loucl  rej)roduction  of  the  sound  and  affords 

5  a  simple  and  effective  way  of  mounting  the 

stj'lus  bar.  Moreover,  the  pressure  applied 
to  the  edge  of  the  diaphragm  may  be  easily 
adjusted  or  varied  to  suit  varying  con- 
ditions. 

10  Having  thus  described  my  invention, 
what  I  claim  and  desire  to  protect  by  Let- 

ters Patent  of  the  United  States,  is: — 
1.  In  a  sound  box  for  talking  machines, 

the  combination  of  a  stylus  bar,  a  spring 

15  support  therefor  and  a  spring  supporting- 
plate,  said  spring  and  said  plate  having 
holes  near  the  ends  thereof,  the  distance  be- 

tween the  holes  in  the  spring  being  normally 
greater  than  that  between  the  holes  in  the 

20  plate,  and  means  for  securing  said  spring 
and  said  j^late  with  the  holes  in  the  spring 
registering  with  the  holes  in  the  plate. 

2.  In  a  sound  box  for  talking  machines, 
the   combination   with   a    stjdus   bar,    of   a 

25  spring  supporting  plate  extending  parallel 
with  the  axis  of  said  sound  box,  and  a  re- 

curved spring  secured  at  its  ends  to  said 
supiDorting  plate  and  capable  of  being  vari- 

ably' buckled  centrally  away  from  its  line 
30  of  sujDport  and  having  its  longitudinal  axis 

])erpendicular  to  the  plane  of  the  diaphragm 
for  supporting  said  stylus  bar. 

3.  In  a  sound  box  for  talking  machines, 
the   combination   with   a   diaphragm,   of   a 

35  stylus  bar,  a  buckled  spring  upon  which 
said  bar  is  mounted,  the  longitudinal  axis 
of  the  said  spring  being  perpendicular  to 
the  plane  of  the  diaphragm,  and  a  support 
for  said  spring,  said  spring  being  buclded 

40  centrally  awajr  from  said  support  and  ad- 
justable to  var}'  its  tensibilit,y. 

4.  In  a  sound  box  for  talking  machines 
the  combination  with  a  stylus  bar,  of  a 

spi'ing  supporting  plate  extending  parallel 
45  to  the  axis  of  the  sound  box,  and  a  recurved 

spring  secui'ed  at  its  ends  to  said  supporting 
plate  and  capable  of  being  variably  buckled 
centrally  away  from  its  line  of  support,  and 
having  its  longitudinal  axis  perpendicular 

50  to  the  plane  of  the  diaphragm,  for  sujDport- 
ing  the  st3dus  bar. 

5.  In  a  sound  box  for  talking  .machines, 
the  combination  of  a  stylus  bar,  a  spring 

support  therefor,  a  spring  supporting  plate, 
said  spring  being  longer  than  said  plate,  55 
and  means  for  securing  the  spring  to  the 
plate  with  their  ends  in  alinement,  the  said 
spring  being  buckled  centrally  away  from 
the  line  between  the  points  at  which  it  is 
secured  to  said  plate,  said  securing  means  60 
being  adjustable  to  vary  the  tensibility  of 
said  spring. 

6.  In  a  sound  box,  the  combination  with  a 
stylus,  of  a  spring  support  therefor,  a 
spring  supporting  plate,  the  ends  of  said  65 
spriug  support  being  secured  to  the  plate, 
and  the  central  jDortion  of  said  spring  sup- 

port being  sprung  away  from  the  said  plate, 
and  means  distinct  from  said  plate  arranged 
to  secure  said  spring  thereto.  70 

7.  In  a  sound  box.  the  combination  with  a 
stylus  bar,  of  a  spring  support  therefor,  a 

spring  supporting  plate  having  a  flat  sur- 
face, the  ends  of  said  spring  support  being 

secured  to  the  said  flat  surface,  and  the  cen-  75 
tral  portion  of  said  spring  support  being- 
sprung  away  from  said  plate,  and  adjustable 
means  arranged  to  secure  said  spring  to  said 

plate. 
8.  In  a  sound  box,  the  combination  with  a  80 

stylus  bar,  of  a  spring  support  therefor  ex- 
teuding  radially  in  opposite  directions  from 
said  bar,  a  sj^ring  supporting  plate  provided 
with  an  aperture,  said  bar  extending 
tlirough  said  aperture,  the  ends  of  said  85 

spring  support  having  apertures  register- 
able  with  apertures  in  said  j^late,  when  the 
central  portion  of  said  spring  support  is 
boAved  aAvay  from  said  plate. 

9.  In  a  sound  box  for  talking  machines,  90 
the  combination  with  a  stylus  bar,  of  a 
spring  supporting  plate  extending  parallel 
with  the  axis  of  said  sound  box,  a  recurved 
spring  secured  at  its  ends  to  said  supporting 

plate  and  buckled  centi-ally  away  from  its  95 
line  of  sup2)ort,  and  means  arranged  to  se- 

cure said  spring  to  said  supporting  plate, 
and  adjustable  to  variably  buckle  said 
spring  with  respect  to  its  line  of  support. 

In  witness  whereof  I  have  hereunto  set  100 
mv  hand  this  nineteenth  day  of  December, 
A^  D.,  1905. 

BENTLEY  L.  RINEHAET. 
Witnesses : 

Wm.  Early, 

Chas.  K.  Bennett. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JOSIAH  B.   MILLET,    OF  BOSTON,   MASSACHUSETTS. 

PHONOGRAPH. 

1,013,431. Specification  of  letters  Patent.  Patented  Jan.  3, 1913. 

Application  filed  March  29,  1911.     Serial  No.  617,561. 

To  all  whom  it  way  concern: 
Be  it  known  that  I,  Jo.siah  B.  Millet,  a 

citizen  of  the  United  States,  and  a  resident 
of  Boston,  in  the  county  of  Suffolk  and 

6  State  of  Massachusetts,  liave  invented  an 
Improvement  in  Phonographs,  of  wliich  the 
following  description,  in  connection  with  the 
accompanying  drawings,  is  a  specification, 
like  letters  on  the  drawings  repre.senting  like 

10  parts. 
This  invention  relates  to  phonographs,  be- 

ing particularly  concerned  with  the  pro- 
vision of  means  for  improving  the  quality 

of  the  sound  reproduced  by  such  instrument.s. 
15  The  invention  will  be  best  understood  by 

reference  to  the  following  description  when 
taken  in  connection  with  the  accompanying 
drawing  of  one  illustrative  embodiment 
thereof,  while  its  scope  will  be  more  par- 

20  ticularly  pointed  out  in  the  appended  claims. 
In  the  drawings :  Figure  1  is  a  side  ele- 

vation of  the  reproducing  mechanism  of  a 
phonograph  equipped  with  one  form  of  the 
invention:   Fig.   2   is   a    detail   in   enlarged 

25  section  showinjx  the  stylus  support;  and 
Fig.  3  is  a  modified  form  showing  a  stylus 
support  .suitable  for  use  in  connection  with 
records  provided  with  grooves  having  lateral 
undulations. 

30  Referring  to  the  drawings  and  the  illus- 
trative embodiment  of  the  invention  therein 

disclosed,  I  have  shown,  as  conventionally 
illustrative  of  the  reproducing  mechanism 
of  a  phonogra])li,  the  sound  box  1  having  tlie 

35  diai:»hragin  2  (shown  in  dotted  lines),  to 
which  is  attached  one  end  of  the  stylus  le- 

ver 3,  the  latter  being  pivoted  at  4  upon 

the  lugs  .")  secured  to  the  sound  box  and  hav- 
ing at  its  opposite  end  the  socketed  enlarge- 

40  ment  6  wherein  is  secured,  by  means  of  the 
set  screw  7,  the  carrier  for  the  stylus  or 
tracking  point  or  the  stylus  itself. 

The  form  of  stylus  and  reproducing  mech- 
anism  shown  in  Fig.   1   is  specifically  in- 

45  tended  for  use  with  records  having  gTooves 
]irovided  with  vertical  undulations,  or  in 

other  words  having  an  "  up  and  down  "  cut. 
The  invention,  however,  as  will  be  more 
fully  referred  to,  may  be  used  in  connection 

50  Avith  records  having  the  "zigzag"  or  other 
form  of  cut  and  may  be  applied  to  repro- 

ducing mechanisms  of  varying  constructions 
and  types,  the  one  herein  shown  being  se- 

lected mereh'  to  illustrate  the  principle  of 
55  the  invention. 

In  the  reproduction  of  sound,  as  is  well 

known,  the  reproduction  of  the  sound  origi- 
nally recorded  ordinarily  contains  many  im- 

perfections, some  of  which  are  due  to  im- 
perfections in  the  record  itself  and  many  60 

of  which  are  due  to  the  action  upon  the  dia- 
phragm of  meclianical  effects,  such,  for  ex- 

ample, as  are  caused  by  extraneous  sounds, 
or  by  the  .scratching  contact  of  the  stylus 
agaiust  the  record  material.  These  imper-  65 
fections,  which  occur  irrespective  of 
whether  the  record  groove  faithfully  repre- 

sents the  undulations  of  the  original  sound, 
are  converted  into  air  vibrations  by  the  dia- 

phragm as  well  as  those  vibrations  which  7? 
are  transmitted  as  faithful  reproductions  of 
the  sound  record  undulations  and  are  im- 

posed upon  the  resultant  sound  emitted 
from  the  instrument  in  the  form  of  un- 

musical inharmonic  or  discordant  sounds,  75 
detractiug  materially  from  the  quality  and 
the  accuracy  of  the  reproduction. 

It  has  heretofore  l)een  attempted  to  cut 
down  the  effect  of  the  scratching  and  other 
disturbing  noises  by  muffling  more  or  less  80 
all  the  sound  emitted  by  the  instrument  or 
by   insulating   the   reproducing   mechanism 
from   the   noises   created   by   the   motor  or 
other  extraneous  sounds,  but  the  iudiscrimi- 
nate  muffling  of  all  emitted  sounds  nniffles  85 
those  harmonic  or  musical  sound  vibrations 
which  are  intended  to  result  directly  from, 
and  to  reproduce  exactly,  the  undulations 
of  the  sound  groove,  as  well  as  the  unde- 

sirable   or    inharmonic    sounds,    while    the  90 
insulation    of   the    reproducing    mechanism 
from  the  motor  and  other  extraneous  noises 
does  not  eliminate  or  affect  the  scratching, 
hissing  and  other  sounds  which,  as  imperfec- 

tions in  the  reproduction,  are  transmitted  95 
to  the  diaphragm  through  the  stylus  and  its 
connections  thereto. 

It  has  also  been  attempted  to  soften  the 

i-eproduced  sound  and  exclude  the  discord- 
ant unmusical  sounds  by  employing  a  stylus  ̂ ^^ 

of  soft   sound-absorbent   material,   such   as 

fiber,  in  place  of  the  relatively  hard,  non- 
absorbent  stylus  such   as  the  common  steel 
needle.      Such    ab.sorbent    stylus,    however, 

fails  to  reproduce  the  true  undulations  of  105 
the  record  with  the  clearness  and  sharpness 
of  a  stylus  of  the  non-absorbent  type.     The 
appai'ent  action  of  such  an  absorbent  stylus 
is  to   remain   inert  or  non-responsive   not 
only  to  inharmonic  sounds,  but  also  to  un-  HO 
dulations  in  the  record  groove  representing 

desired  faint  sounds,  over-tones,  and  notes 
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of  high  periodicity,  the  result  being  that 
such  vibrations,  as  well  as  the  inharmonic 
vibrations  are  excluded  or  partly  excluded 
from  the  stylus,  stylus  lever  and  diaphragm 

5  and  the  reproduction  otherwise  lacks  the 
clearness  and  definition  of  a  reproduction 
by  a  non-absorbent  stylus. 

It  has  also  been  attempted  to  soften  the 

reproduced  sound  by  dampening  or  cushion- 
10  ing  the  vibrations  of  the  stylus  or  of  the 

stylus  lever,  as  for  example,  by  interposing 
a  dampening  or  cushioning  body  between 
the  stylus  and  the  lever  or  between  the  lever 
and  the  diaphragm.     Such  efforts,  however, 

15  have  failed  to  accomplish  the  object  sought 
by  the  present  invention  for  they  fail  to 
transmit  accurately  the  styhis  movement  and 
result  in  retarding  the  stylus  and  in  dam- 

pening  or   cushioning   all   vibrations   to   a 
20  greater  or  less  extent  and  in  diminishing 

the  definition  or  sharpness  of  the  reproduc- 
tion of  musical  as  well  as  non-musical 

sounds. 

In  carrying  out  the  present  invention  I 
25  utilize  a  non-absorbent  stylus  such,  for  ex- 

ample, as  a  sapphire  ball  or  point  or  a  steel 
needle,  for  traveling  in  contact  with  the 
record  thereby  to  reproduce  accurately  in 
the   form    of   stylus   movements    each    and 

30  every  undulation  contained  in  the  record.  I 
also  utilize  a  connector,  preferably  in  the 
form  of  a  stylus  lever,  intermediate  the  said 
stjdus  and  the  diaphragm  which  is  of  such 
shape,  mass  and  material  as  to  transmit  to 

35  the  diaphragm  faithfully  and  without  any 
substantial  loss  by  absorption,  the  move- 

ments communicated  to  it.  Intermediate 

such  non-absorbent  connector,  however,  and 
the  non- absorbent  stylus  I  cause  to  be  inter- 

40  posed  a  relatively  absorbent  body  of  such 
vibration  absorbing  material  and  of  such 
shape  and  mass  as  is  adapted  to  absorb  lo- 

cally within  itself  objectionable  and  inhar- 
monic stylus  vibrations  but  which,  however, 

45  is  distinguished  from  a  mere  cushioning  or 
dampening  body,  and  constitutes  a  move- 

ment-transmitting mass  transmitting  with 
substantial  accuracy  the  desired,  harmonic 
movements  of  the  stylus  to  the  stylus  lever 

50  or  connector.  Preferably  I  employ  a  block 
of  absorbing  material  at  the  tip  of  end  of 
the  stylus  lever  and  serving  preferably  as 
a  seat  or  holder  for  the  stylus  itself.  The 
result  is  that  while  the  stylus  is  free  to  move 

55  in  response  to   all   the  undulations  of  the 
sound  record,  those  vibrations  which  would 
otherwise  become  manifest  through  the  vi- 

brations  of   the    diaphragm   as   unmusical 
.     sounds   and   sounds  of  low   pitch,   such   as 
60  those  resulting  from  hissing,  scratching, 

bursts  and  other  defects,  are  locally  absorbed 

by  the  stylus  carrier  at  the  end  of"  the  stylus lever.  Avhile  the  desired  vibrations  of  peri- 
odicity which  manifest  themselves  as  mu- 

65  sical  or  harmonic  notes  are  transmitted  to 

the  diaphragm  with  definition  and  distinct- 
ness, resulting  in  greatly  improved  quality 

of  reproduction  without  any  materially  less- 
ened sharpness. 

Referring  to  Figs.  1  and  2,  the  non-ab-   70 
sorbent  stylus  which  therein  is  represented  as 
a  hard  sapphire  point,  is  shown  as  secured  in 
any  suitable  wa}',  as  for  example,  by  a  set- 

ting of  shellac  in  the  tip  of  a  carrier  0, 
the  shank  of  which  is  reduced  so  that  it  can   75 
be  fitted  into  the  socket  6  of  the  stylus  le- 

ver as  is  usual  with  the  ordinary  sapphire 
carrying  pin.    The  stylus  carrier  9  is  made 
of   any   suitable  sound   absorbent  material 
such  as  ordinary  commercial  fiber  or  wood,   80 
either  of  which,  if  properly  shaped  and  pro- 

portioned, as  for  example  fiber  of  the  shape 
and   proportions   shown,  having  a   tapered 
lower  end  and  a  substantial  body  with  an 
ample   seating   shoulder,   will   absorb   very   85 
largely  the  non-musical  movements  or  vibra- 

tions of  the  stjdus  8,  3"et  in  connection  with 
the   stylus   lever   will   produce   the   desired 
movement  of  said  lever.    It  will  be  seen  that 
the  absorbent  stylus  carrier  is  of  large  mass   90 
relatively  to  the  stylus  and  small  mass  rel- 

atively to  the  lever  3. 
The  fiber  9  shown  in  Figs.  1  and  2  con- 

stitutes a  movement-transmitting  mass  be- 
tween the  stylus  and  the  lever  since  it  is  of  95 

such  proportions  and  material  as  to  trans- 
mit accurately  the  harmonic  movements  of 

the  stylus  to  the  lever.  The  stylus  lever  may 
be  of  metal,  but  whether  of  metal  or  other 
material,  it  shoidd  be  of  such  proportions  100 
and  material  as  to  be  relatively  non-absorb- 

ent of  tlie  harmonic  vibrations  thus  received. 
It  will  thus  be  seen  that  while  the  sapphire 
point  is  separated  from  the  metal  of  the 
stylus  point  3  by  the  interposed  body  of  ab-  105 
sorbent  fiber  so  that  all  desired  movements 

passing  fi-om  the  stylus  point  to  the  dia- 
phragm are  transmitted  through  the  body 

of  fiber,  the  latter  has  no  material  effect  on 
the  rigidity  of  the  connections  between  the  110 
stylus  and  the  diaphragm,  but  a  structurally 
stiff  or  unyielding  connection  is  afforded  so 
that  the  diaphragm  vibrates  in  response  to 
the  Anbrations  of  the  stylus,  and  the  latter, 
on  the  other  hand,  may  move  freely  and  115 
without  retardation  in  response  to  the  undu- 

lations of  the  record  groove.  The  same 
principle  may  be  applied  to  a  stylus  in  the 
form  of  the  ordinary  needle  point  used  in 
connection  with  records  having  the  zigzag  120 
cut  and  in  Fig.  3  I  have  shown  a  similar 
fiber  holder  10  having  a  socket  to  receive 
the  needle  point  11. 
Other  absorbent  materials  than  those 

specified  may  be  utilized,  it  being  found  125 
generally  that  the  more  soft  and  porous  the 

material  employed,  the  gi-eater  the  obstruc- 
tive or  absorbent  effect,  the  effect  of  such 

materials  being  to  absorb  the  discordant 
sounds  to  a  much  greater  extent  than  the   130 
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harmonic  sounds.  For  ordinary  purposes 
it  will  be  found  that  hard  fiber  properly 
proportioned,  as  for  example  as  shown  in 
the  drawings,  is  satisfactory  for  this  pur- 

5  pose. 
It  is  preferable  to  employ  the  absorbent 

material  as  a  holder  or  seat'  for  the  stylus 
point  itself,  the  effect  being  best  when  the 
stylus  carrier  or  preferabl.v  the  st^vlus  itself, 

10  is  gripped  by  or  seated  in  the  fibrous  or 
other  material  used  and  the  effect  being 
also  best  when  the  mass  of  the  absorbent 

material  is  relative!}'  large  as  regards  the 
mass  of  the  stylus  and  rehitively  small  as 

15   regards  the  mass  of  the  stylus  lever. 
^Vliile  for  illustrative  purposes  I  have 

shown  and  described  one  specific  form  of 
the  invention,  it  is  to  be  understood  that 
it  is  not  limited  to  the  particular  applica- 

20  tion  made  herein  of  the  same  or  to  details, 
form,  material  or  construction  of  the  parts 
herein  illustrated. 

I  claim — 
1.  In   a  f>honogi-aph   reproducing   mech- 

25  anism,  the  combination  with  a  non-absorb- 
ent stylus,  of  a  stylus-carrying  head  com- 

prising a  block  of  sound-absorbent  ma- 
terial and  of  relatively  large  transmitting 

mass  as  compared  with  said  stylus,  and  a 
30  non-absorbent  stylus  bar,  said  head  being 

seated  against  said  bar  to  transmit  thereto 
substantially  all  the  unabsorbed  record-pro- 

ducing sound  -  reproducing  movements  of 
said  stylus. 

3  5  2.  In  a  phonograpli  reproducing  mech- 
anism, the  combination  with  a  non-absorb- 

ent stylus  of  a  stylus-carrying,  head  com- 
prising a  block  of  fibrous  material  of  rela- 

tively large  transmitting  mass  as  compared 
40  with  tlie  stylus,  and  a  metallic  stjdus  bar, 

said  head  being  seated  against  the  stjdus 
bar  to  transmit  thereto  the  vibrations  of 
the  stylus. 

3.  In   a   phonograph   reproducing   mech- 
anism, the  combination  with  a  non-absorb-  4  5 

ent   stylus  of  a  stylus-carrying  head  com- 
prising a  block  of  sound  absorbent  material 

of  relatively  large  transmitting  mass  as 

comjoared  with  the  stylus,  said  head  hav- 
ing a  tapered  end  in  which  the  stylus  is  50 

seated,  and  a  non  -  absorbent  stylus  bar, 
there  being  provided  a  shouldered  connec- 

tion between  the  head  and  the  bar  where- 
by said  head  is  seated  against  said  bar  to 

transmit  thereto  vibrations  of  the  stylus.       55 

4.  In  a  phonograph  reproducing  mecha- 
nism, the  combination  with  a  non-absorb- 

ent stylus,  of  a  stylus-carr^dng  head  com- 
prising a  block  of  sound-absorbent  material 

of  relatively  large  transmitting  mass  as  60 
compared  with  the  stylus,  said  head  having 
a  tapered  end  in  which  the  stylus  is  seated 
and  a  non-absorbent  stylus  bar.  said  head 
having  a  shank  and  said  bar  having  a  socket 
to  receive  the  shank  whereby  the  head  is  65 
connected  to  the  bar  to  transmit  thereto 
the  vibrations  of  the  stylus. 

5.  In  a  phonograph  reproducing  mecha- 
nism the  combination  with  a  non-absorbent 

stylus  of  a  stylus-carrying  head  comprising  70 
a  block  of  soimd  absorbent  material  of  rela- 

tively large  transmitting  mass  as  compared 
with  said  stylus,  a  diaphragm,  and  a  non- 
absorbent  connection  between  the  block  and 

the  diaphragm  to  transmit  thereto  substan-  75 
tially  all  the  unabsorbed  record  -  produced 
sound  -  reproducing  movements  of  said 

stylus. 
In  testimony  whereof,  I  have  signed  my 

name  to  this  s]jetification,  in  the  presence  80 
of  two  subscribing  witnesses. 

JOSIAH  B.  MILLET. 

Witnesses : 
Thomas  B.  Booth, 
Robert  H.   Kam^iler. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  H.  Mac- 

DOXALD,  of  Bridgeport,  Connecticut,  have 
invented  a  neAv  and  useful  Improvement  in 

-5  Sound-Boxes  for  Talking-Machine.s,  which 
invention  is  fully  set  forth  in  the  following 
specification. 

This  invention  relates  to  .sound-boxes  for 
talking  machines,  and  has  more  particular 

DO  reference  to  the  means  pro^nded  for  protect- 
ing the  diaphragms  of  such  sound-boxes 

from  injury.  It  has  heretofore  been  pro- 
posed to  provide  a  cover  for  the  exposed 

side  of  the  diaphragm  in  such  sound-boxes, 
which  cover  was  arranged  to  slip  over  the 
exterior  portion  of  the  sound-box  frame,  or 
TA^s  provided  with  means  for  securing  such 
cover  in  position  on  the  frame  independent 
of  the  means  for  securing  the  diaphragm  in 

20  position  in  the  frame.  It  has  been  deemed 
desirable  to  have  openings  through  the  said 
cover,  and  as  heretofore  constructed,  the.se 
openings  have  been  such  that  anv  sharp- 
pointed  instrument  projecting  through  the 
openings  could  extend  in  a  right  line  into 
contact  with  and  injure  the  diaphragm. 

The  present  invention  has  for  its  object  to 
provide  a  sound-box  for  talking  machines, 
having  a  diaphragm  and  cover,  both  of 
which  are  secured  in  position  by  the  same 
means,  and  which  cover  is  provided  with 
openings  which  are  .so  arranged  in  the  cover 
that  an}'  sharp-pointed  instrument  or  other 
projection  entering  through  the  openings 
cannot  come  in  contact  with  or  injure  the 
diaphragm. 
With  this  object  in  view,  the  invention 

consists  in  a  suitable  sound-box  frame  hav- 
ing a  diaphragm  retained  between  two  suit- 

40  able  gaskets,  preferably  of  rubber,  a  sound- 
box cover  resting  upon  the  outer  gasket,  and 

an  elastic  expansion  ring  for  ret^iining  the 
parts  in  position  by  the  engagement  of  the 
ring  with  an  undercut  groove  formed  in  the 

45  inner  wall  of  the  sound-box  chamber. 
The  invention  will  be  best  understood  by 

reference  to  the  accompanying  drawings,  in 
which — 

Figure  1  is  a  perspective  view  of  a  sound- 
50  box  with  the  cover  m  position ;  Fig.  2  is  a 

vertical  central  section  through  such  box: 
Fig.  3  is  a  plan  view  of  the  diaphragm,  with 
the  stylus-bar  in  position  thereon;  and  Fig. 
4  shows  the  cover  and  the  ring  for  retaining 

55  the  parts  in  their  assembled  position. 
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Referring  to  the  drawings,  in  which  like 
reference  numerals  indicate  like  parts.  1  in- 

dicates the  sound-box  frame,  having  a  cen- 
tral hub  2  projecting  therefrom,  and  3  indi- 

cates the  diaphragm,  which  may  be  of  any 
suitable  construction  and  material,  .such  as 
a  metallic  diaphragm  made,  for  example,  of 
aluminum.  Seated  within  a  suitable  annu- 

lar groove  4  in  the  sound-box  chamber  is  an 
annular  gasket  5,  of  rubber  or  other  suitable  65 
material,  upon  which  the  diaphragm  3  rests. 
Above  the  fliaphragm  3  is  a  second  annular 
gasket  G,  the  parts  being  so  arranged  that 
the  periphery  of  the  diaphragm  3  is  held  be- 

tween two  annular  gaskets  5  and  6.   . 
7  is  the  stylus-bar.  suitably  supported  on 

the  frame  of  the  sound-box  by  pivot-points  8 
and  9,  preferably  in  the  form  of  screws,  the 
stylus  bar  being  secured  to  the  center  of  , 
the  diaphragm  in  the  usual  or  an.y_iyutable  t5 
•way,  as  at  10,  and  It^tsTTTe^sfylus  proper, secured  in  a  suitable  .socket  in  the  stylus  bar 
by  a  set  screw  12. 

The  cover  13  is  here  shown  in  the  form 
of  a  metal  plate  struck  up  so  as  to  present  80 
substantially  vertical  walls  14,  with  a  neck 
or  opening  15.  through  which  opening  the 
stylus  bar  T  extends,  as  clearly  shown  in 
Figs.  1  and  2.  This  cover  13  has  its  flat 
annular  periphery'  16  resting  upon  the  outer  85 
gasket  6.  and  an  elastic  split  ring  17  is  pro- 

vided, having  an  exterior  flange  18,  while 
in  the  walls  of  the  sound-box  chamber  there 
is  formed  a  gi-oove  19.  for  the  reception  of 
the  flange  IS  on  the  ring.  The  split  ring  is  ̂ 0 

placed  in  position  upon  the  top  of  the  "pe- riphery of  the  cover  13.  and  the  ring  being 
slightly  collapsed,  the  whole  is  pressed  down 
against  the  rubber  gaskets  until  the  flange 
18  on  the  ring  comes  opposite  the  groove 
19  in  the  chamber  of  the  sound-box,  when, 
by  pennitting  the  ring  to  expand  radially, 
the  flange  IS  enters  the  groove  19,  and  all 
of  the  parts,  viz.,  the  diaphragm,  the  two 

gaskets  and  the  cover,  are  thus^securely  re- tained in  position  by  a  single  retaining 

means,  to  wit.  the  split  ring  17"7 In  the  vertical  stiiick-up  walls  14  of  the 
cover  13  are  provided  suitable  openings  20, 
and  as  these  opening-s  lie  in  a  plane  sub- stantially perpendicular  to  the  surface  of 
the  diaphragm,  it  will  be  readily  understood 
that  any  sharp  instrument  or  "other  device entering  the  openings  will  not  impinge  upon 
and  injure  the  diaphragm,  thus  avoiding  the  ̂ ^° 

95 
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difficulty  heretofore  experienced  when  the 
openings  have  been  in  a  plane  of  the  cover 
parallel  with  the  surface  of  the  diaphragm. 
Moreover,  the  stylus-bar  is  itself  protected 
throughout  a  greater  portion  of  its  extent 
from  injury  by  being  struck  by  any  exterior 
object  which  would  tend  to  either  injure  the 
stylus-bar  itself  or  the  diaphragm  or  its  con- 

nection to  such  diaphragm. 
It  will  be  observed  that  I  have  thus  pro- 

vided a  sound-box  Avith  an  efficient  cover 
or  protector  for  the  diaphragm  and  the 
stylus-bar,  which  is  held  in  position  by  the 
same  retaining  means  that  holds  the  dia- 
ls phragm  and  gaskets  in  position,  thus  cheap- 

ening and  simplifying  the  construction,  and 
I  have,  at  the  same  time,  provided  suitable 
openings  for  the  air  or  sound-waves  in  the 
sound-box,  which  openings,  however,  will 

20  not  permit  of  injury  to  the  diaphragm  by 
anything  projecting  through  such  openings. 

Having  thus  described  the  invention,  what 
is  claimed  is : — 

1.  In  a  sound-box  for  talking  machines,  a 
sound-box   frame   having   a   diaphragm-re- 

25 

ceiving  chamber,  a  diaphragm  in  said  cham- 
ber, two  gaskets  in  said  chamber,  one  on 

each  side  of  the  periphery  of  the  diaphragm, 
a  cover  resting  upon  the  outer  gasket,  and 
an  elastic  retaining  ring  resting  upon  the  30 
j)eriphery  of  said  cover  and  having  a  flange 
entering  an  annular  gTOove  in  the  said  dia- 

phragm chamber,  whereby  all  the  parts  are 
secured  in  position  by  said  ring. 

2.  In  a  sound-box  for  talking  machines,  35 
a  sound-box  frame  provided  with  a  dia- 
13hragm  chamber,  a  diaphragm  in  said  cham- 

ber, a  cover  over  said  diaphragm,  which 
cover  is  provided  with  a  wall  or  portion 
extending  substantially  at  right  angles  to  4C 
the  surface  of  the  diaphragm,  and  having 
openings  or  perforations  formed  in  said  wall 

or  portion. 
In  testimony  whereof  I  have  signed  this 

specification   in   the   i^resence   of   two   sub-  45 
scribing  witnesses. 

THOMAS  H.  MACDONALD. 
Witnesses : 

Anna  R.  Draper, 
Elsie  E.  Cartmel. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
FKANK  VAN  VLECK  MORSE,    OF   MINNEAPOLIS,   MINNESOTA. 

TONE-CLARIFIEE,  FOR  TALKING-MACHINES. 

1,014,841. Specification  of  Letters  Patent.  Patented  Jan.  16, 1913. 

Application  filed  July  28,  1910.     Serial  No.  574,319. 

To  all  v:hom  it  may  concern: 
Be  it  known  that  I,  Frank  Van  Vleck 

Morse,  a  citizen  of  the  United  States,  resid- 
ing at  iNIinneapolis.  in  the  county  of  Henne- 

5  pin  and  State  of  Minnesota,  liave  invented 
certain  new  and  useful  Imjirovements  in 
Tone-Clarifiers  for  Talkiuir-Machines;  and 
I  do  declare  the  folknvino-  to  be  a  full,  clear, 
and  e.xact  description  of  the  invention,  such 

10  as  will  enable  others  skilled  in  the  art  to 

which  it  appertains  to  make  and  use  the 
same. 

This  invention  relates  to  improved  means 
for  clarifying  and   improving  tlie  tone  of 

15  talking  machines  and  other  sound  producers 
or  reproducers. 

The  general  object  of  the  invention  is  to 

provide  a  device  of  this  character  whei'eby the  volume  of  sound  will  be  increased,  the 
20  tone  clarified  and  (lie  enunciation  made  more 

distinct  and  natural. 

Another  ol)ject  of  the  invention  is  to  pro- 
vide a  clarifier  of  tliis  character  which  will 

be  siuiple.  and  inexpensive  in  construction 
25  and  efficient  in  operation,  and  which  may  be 

quickly  and  easily  engaged  with  and  re- 
moved from  its  operative  position. 

With  these  and  other  objects  in  view,  the 
invention  consists  of  cei'tnin  novel  features 

30  of   construction    and    combination    and    ar- 
rangement of  parts  which  will  be  more  fully 

described  and  afterward  specifically  claimed. 
In  the  accompanying  drawings  in  which  I 

have  illustrated  my  invention  in  connection 
35  with  a  talking  machine:  Figure  1  is  a  side 

view  of  a  portion  of  a  graphophone  having 
my  invention  applied  thereto;  Fig.  2  is  an 
enlarged  side  view  partly  in  section  of  the 
reproducer,  and  the  tone  arm  with  the  in- 

40  vention  arranged  therein;  Fig.  3  is  a  cross 
sectional  vieAV  on  the  line  3 — 3  of  Fig.  2; 
Fig.  4  is  a  detail  perspective  view  of  the 
clarifier. 

In  carrying  out  my  present  invention,  I 
45  employ  a  plurality  of  suiall  tubes  1  which 

are  formed  of  suitable  material,  such  as 

straws,  or  pressed  paper  from  which  artifi- 
cial straws  are  made,  any  desired  number 

of  tubes  being  employed,  such  tubes  decreas- 
50  ing  successively  in  length.  The  tubes  are 

cut  squarely  across  at  one  end  and  these 
squared  ends  are  arranged  in  the  same  dia- 

metrical plane  and  the  opposite  ends  of  the 
tubes  are  beveled  off  or  cut  diagonally,  as 

shown  most  clearly  in  Figs.  2  and  3.  The  55 
tubes  are  nested  and  secured  together  by  a 
circular  band  2,  which  should  be  of  very  thin 
material  and  with  the  tubes  in  the  band  in 
parallel  relation,  they  and  the  band  are 
firmly  secured  hy  means  of  glue  or  shellac.       60 

"^Miile  tlie  device  may  be  applied  to  any 
form  of  sound  jDroducing  or  reproducing 
machine,  in  the  present  instance,  I  have 
illustrated  it  as  applied  to  the  tone  arm  3 
leading  from  the  reproducer  4  of  a  talking  65 
machine. 

In  ap])lying  the  attacliment  to  this  ma- 
chine, the  nested  tulies  are  ])laced  in  the  tone 

arm  3  between  the  reproducer  and  the 
amplifying  horn,  Avith  the  squared  ends  of  70 
the  tubes  arranged  toward  the  reproducer 
or  sound  box.  and  the  tapered  ends  of  the 
tubes  disposed  adjacent  the  smaller  end  of 
the  horn,  with  the  ends  of  the  tubes  approxi- 
uiafely  filling  (he  tone  arui  at  this  point.  75 

Largely  extended  ]iractical  use  of  this  de- 
vice has  demonstrated  that  it  magnifies  the 

sound  and  makes  the  tones  clearer  and  more 
distinct,  bringing  out  very  clearly  sounds 

which  were  before  practically  indistinguish-  80 
able. 

"While  I  have  specifically  described  the 
construction  and  arrnngouient  of  the  com- 

ponent parts  of  the  device,  and  the  position 
in  which  it  is  to  be  placed,  it  will  be  evident  85 
to  those  skilled  in  the -art  that  changes  and 
variations  therein  may  be  made  without  de- 
jiarting  from  the  S])irit  and  scope  of  the  in- 

vention as  defined  in  the  appended  claims. 
Having  thus  described  my  invention,  what  90 

I  claim  as  new  is: 

1.  A  tone  clarifier  for  a  talking  machine 
comprising  a  plurality  of  nested  tubes  of 
varying  lengths  adapted  to  be  inserted  in 
the  tone  arm  of  the  machine.  95 

2.  A  tone  clarifier  for  a  talking  machine 
comprising  a  plurality  of  nested  tubes  of 
varying  lengths  adapted  to  be  inserted  in  the 
tone  arm  of  the  machine,  the  ends  of  the 

tubes  at  one  end  of  the  clarifier  being  cut  100 
off  diagonally. 

3.  A  tone  clai-ifier  for  a  talking  machine 
comprising  a   plurality  of  nested  tubes  of 
varying  lengths  adapted  to  be  inserted  in  the 
tone  arm  of  the  machine,  the  ends  of  the  105 
tubes  at  one  end  of  the  clarifier  being  cut 
off  squarely  in  the  same  plane,  and  those  at 
the  opposite  end  being  cut  off  diagonally. 
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4.  A  tone  clarifier  for  a  talking  macliine 

comprising  a  plurality  of  nested  tubes  of 

varying  lengths  and  a  circular  band  of  very 

thin  material  arranged  around  said  nested 
tubes,  the  whole  bemg  firmly  united  by  a 
suitable  adhesive  substance  and  adapted  to 
be  inserted  in  the  tone  arm  of  the  machine. 

In  testimony  whereof  I  have  hereunto  set 

my  hand  in  presence  of  two  subscribing  wit- HCSSGS 

'feank  van  vleck*  morse. 
Witnesses : 

H.  J.  Johnson, 
H.  E.  Felloavs. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ELDKIDGE   R.    JOHNSON,    OF   PHILADELPHIA,   PENNSYLVANIA.    ASSIGNOR    TO    VICTOR 

TALKING  MACHINE   COMPANY,   A   CORPORATION   OF  NEW  JERSEY. 

SOUND-CONVEYING  DEVICE   FOR  TALKING-MACHINES. 

1,015,331. Specification  of  Letters  Patent.  Patented  Jan.  33, 1913. 
Application  filed  December  24,  1903.     Serial  No.  186.482. 

To  all  vSh^om  it  may  concern. 
Be  it  known  that  I.  Eldridge  E.  John- 

sox.  a  citizen  of  the  United  States,  and  a 
re,sident  of  the  city  of  Philadelphia.  State 

5  of  PennsA'lvania.  have  invented  certain  new 
and  useful  Improvements  in  Soiind-Con- 
veying  Devices  for  Talking-^Iachines.  of 
which  the  following  is  a  full,  clear,  and 
complete  disclo.sure. 

10  The  object  of  my  invention  is  to  provide 
such  a  construction  in  connection  with 
sound  tubes  of  talking  machines  that  the 
sounds  produced  may  be  modified  and  puri- 

fied,   thereby    ])articularly    adapting    said 
15  machines  for  the  reproduction  of  speech 

and  conversation,  and  is  particularly  adapt- 
ed to  those  machines  where  the  sound  tubes 

are  placed  directh'  in  or  at  the  ear  of  the 
person  listening  to  the  sounds  produced  by 

20  said  machine. 
The  sound  produced  by  the  disk  type  of 

talking  machine  is  of  such  a  volume  and 
character  wlien  conveyed  directly  to  the 
ear  through  the  usual  ear  tube  that  it  is  nec- 

26  essary  to  reduce  the  voluuie  and  pui-ify  the 
tone  to  prevent  the  annoying  and  undesir- 

able vibrations  from  being  objectionable. 
This  is  accomplished  by  providing  means 
for  selecting  the  desirable  and  useful  vibra- 

80  tions  required,  and  allowing  only  such  to 
be  conveyed  to  the  ear.  In  this  in.stance 
the  means  comprise  a  damper  or  what  may 
be  called  an  "acoustic  filter"  which  is  in- 

serted at  a  suitable  point  in  the  sound  con- 
35  veying  means  such  point  being  preferably 

that  at  Avhich  the  hollow  sound  box  carry- 
ing arm  is  pivoted  to  its  support,  ̂ [a- 

chines  having  this  feature  of  construction 
are  particularly  adapted  for  the  reproduc- 

40  tion  of  conversation  or  .speech  which  is  re- 
quired in  teaching  foreign  languages  by 

means  of  records  having  distinct  lessons  in 
such  language  or  languages  recorded 
thereon.     In  the  latter  use  of  talking  ma- 

45  chines  it  is  essential  and  necessary  that  the 
articulation  and  pronunciation  be  very 
clearly  reproduced  without  regard  to  the 
volume,  although  it  is  of  course,  required  to 
have  the  volume  or  intensity  of  the  words 

60  reproduced  sufficiently  great  to  be  easily 
heard.  This  result,  the  present  invention 
accomplishes  in  a  most  successful  and  effi- 

cient manner. 

For  a  full,  clear  and  exact  description  of 
5  5  one  embodiment  of  mv  invention  reference 

may  be  had  to  the  following  specification 
and  to  the  accompanying  drawing  forming 
a  part  thereof,  in  which — 

Figure  1  represents  a  side  elevation  of  a 
talking  machine  having  my  improvements  60 

a]-)plied  thereto:  Fig.  2  a  plan  view  partly 
in  .'section  of  the  hollow  sound  arm  and  its 
supporting  pivot  or  triuinion;  and  Fig.  3  an 
enlarged  elevation,  partly  in  section,  of  the 
sound  tube  at  its  point  of  support,  and  65 
showing  my  improved  damper  or  acoustic 
filter  in  position  therein. 

Referring  to  the  drawing  1  indicates  the 
usual  motor  casing  having  rotatively  mount- 

ed thereon  the  turntable  2.  wliich  carries  the  70 
sound  record  3.  Motmted  above  said  turn- 

table and  record  is  a  hollow  arm  4  canying 
the  usual  sound  box  .5  which  in  connection 
with  the  record  reproduces  the  .sound.  The 
liolloAv  arm  4  has  a  bend  6  at  its  outer  end  75 
with  which  the  sound  box  .5  is  connected  so 
that  the  diaphragm  is  practically  in  a  plane 

l-)arallel  with  the  said  tube.  The  other  end 
of  said  tube  has  an  upward  l)end  or  curved 
portion  7  which  extends  practically  ver-  80 
tically  at  right  angles  to  the  main  portion 
4  and  is  telescopically  connected  with  an 
outwardly  curved  elbow  8.  The  parts  of  the 
telescopic  joint  between  the  sections  7  and  8 
are  held  in  engagement  in  any  suitable  or  85 
well  known  manner,  such  as  by  having  a 
tight  fit  which  holds  the  parts  in  engage- 

ment frictionally  or  by  providing  the  parts 
with  .screw  threads.  To  this  part  of  the 
tube  8  the  u.sual  flexible  sound  conveying  90 
tube  9  may  be  connected.  This  tube  9  is 
preferably  made  of  rubber  and  has  at  its 
end  the  well  known  ear  pieces  for  entering 
or  contacting  with  the  ear.  The  telescopic 
portion  of  the  tube  S  which  connects  with  95 
the  portion  7  is  formed  by  enlarging  the 
end  of  said  tube  8  as  indicated  at  10  so  that 
its  internal  diameter  is  substantially  the 
same  as  the  external  diameter  of  the  part  7 
of  the  tube  4.  This  enlargement  10  forms 

a  slight  shoulder  11  which  acts  in  the  na- 
ture of  a  flange  or  seat  against  which  a 

diai^liragm  12  may  rest  and  be  held  in  po- 
sition. The  diaphragm  12  is  preferabh'^ made  of  elastic,  flexible  material,  such  as 

soft  rubber  and  is  held  in  position  against 
said  shoulder  11  by  means  of  a  flexible  ring 
13  of  metal  or  other  suitable  material.  The 

enlarged  portion  10  is  provided  with  hori- 
zontal pivots  or  trunnions  14  which  enter  no 
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a  U-shaped  support  15  which  is  pivoted  to 
turn  on  a  vertical  axis  hj  means  of  the  pro- 

jecting pin  or  stud  16.  This  pin  or  stud 
16  enters  a  recess  in  the  usual  fixed  support- 

5  ing  arm  17. 
It  will  be  seen  by  the  construction  last 

described  that  the  tube  4  is  so  mounted  as 
to  allow  a  vertical  and  horizontal  move- 

ment thereof  in  relation  to  the  sound  record 
10  and  also  that  the  means  for  forming  the 

horizontal  pivot  thereof  serves  as  a  means 
for  enabling  the  diaphragm  12  to  be  se- 
curel)^  held  in  position. 

The  operation  of  the  talking  machine  with 
15  my  improvement  applied  thereto  is  sub- 

stantially the  same  as  that  where  the  am- 
plifying horn  is  used,  the  rocords  being  re- 

moved and  placed  in  position  and  the  sound 
box  being  manipulated   in   the   same   way. 

20  The  sound,  however,  in  passing  through 
the  hollow  conducting  tube  which  supports 
the  sound  box  is  not  amplified,  but  pro- 

ceeds with  substantially  miiform  wave 
fronts  until  it  reaches  the  diaphragm  12. 

25  At  this  point  the  coarser  and  harsher  vi- 
brations which  serve  only  to  produce  a 

greater  volume  of  sound  without  increasing 
the  distinctness  of  articulation  are  softened 
or  eliminated  so  that  those  vibrations  which 

30  are  useful  in  producing  clear  enunciation 
are  allowed  to  pass  onward  in  such  a  degree 
as  to  be  clearly  audible.  In  other  words, 
the  diaphragm  12  acts  in  the  nature  of  an 
acoustic  filter  which  reduces  or  eliminates 

35  the  coarser  undesirable  vibrations  but  al- 
lows the  finer  and  useful  vibrations  to  i^ass 

therethrough,  thus  purifying  and  preserv- 
ing the  quality  of  tone,  making  the  sound 

a  ver}^  close  approximation  to  the  human 
40  voice  as  it  is  heard  without  the  intervention 

of  a  machine  or  other  api^aratus. 

As  before  stated  this  invention  particu- 
larly adapts  the  disk  form  of  talking  ma- 
chine, or  any  other  form  of  talking  machine 

45  to  a  use  in  which  foreign  languages  are 
taught  by  lessons  made  up  of  words  carried 
on  the  records.  Man}^  of  the  foreign  lan- 

guages include  guttural  and  harsh  soimds 
which  would  be  undesirably  and  annoyingly 

50  accentuated  by  using  the  ordinary  form  of 
talking  machine  Avithout  the  acoustic  filter, 
but  by  employing  an  acoustic  filter  these 
sounds  are  reduced  and  given  their  proper 
intensity  in  -relation  to  the  other  vibrations 

55  representing  the  words  or  syllables. 
This  invention  is  not  limited  to  a  use  with 

the  disk  form  of  talking  machine  but  may 
also  be  applied  to  the  cylindrical  form  hav- 

ing the  wax  or  other  record  and  said  acous- 
60  tic  filter  or  damper  may  also  be  used  in 

connection  with  the  amplifying  horn  if  an 
occasion  should  arise  where  several  persons 
desire  to  listen  to  the  same  record  without 
the  use   of  flexible  ear  tubes.     In  this  in- 

65  stance    the    diaphragm    would    simply    be 

placed  in  the  hollow  sound  conducting  tube 
which  carries  the  soimd  box  or  in  the  ampli- 

fying horn  at  any  desirable  point  by  means 
of  a  flange  and  split  ring  or  other  suitable 
means.  70 

I  do  not  wish  to  be  limited  to  the  exact 
form,  details  and  arrangement  of  parts 
herein  shown,  for  my  iuAention  may  be  em- 

bodied in  any  form  commensurate  with  the 
claims  hereinafter  made.  75 

Having  thus  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters 
Patent  of  the  United  States,  is : 

1.  In  a  talking  machine,  the  combination 
of  a  conducting  tube  carrying  a  sound  re-  80 
producer  and  having  a  telescoped  joint 
forming  a  shoulder  therein,  an  imperforate 
elastic  diaphragm  intermediate  of  the  ends 
of  said  tube,  and  means  for  holding  said 
diaphragm  seated  upon  said  shoulder.  85 

2.  In  a  talking  machine,  the  combination 

with  a  sound  producer,  of  a  sound  con- 
ducting tube  therefor  having  a  telescopic 

joint  forming  a  shoulder  therein,  an  elastic 
pliant  diaphragm  arranged  to  divide  said  90 
tube  into  opposed  chambers,  and  a  ring  for 
removable  holding  said  diaphragm  seated 
upon  said  shoulder  within  said  tube. 

3.  In  a  talking  machine,  the  combination 
of  a  sound  reproducer,  a  swinging  arm  con-  95 
nected  therewith,  a  sound  conveying  tube, 

said  tube  having  an  enlarged  portion  tele- 
scoping with  said  arm,  and  forming  a  shoul- 

der therein,  an  elastic  diaphragm  seated 
against  said  shoulder,  a  flexible  ring  for  lOO 
holding  said  diaphragm  in  position,  and 
means  for  pivotally  suxDporting  said  arm 
where  the  tube  joins  said  arm. 

4.  In  a  talking  machine,  the  combination 
of  a  soimd  reproducer,  a  swinging  arm  car-  105 
rying  said  reproducer,  a  pivotal  support 
for  said  arm,  a  sound  convejdng  tube,  a  tele- 

scoping connection  between  said  arm  and 
tube  forming  a  chamber  at  the  point  of  said 
pivotal  support,  an  elastic  diaphragm  seated  lio 
in  said  chamber,  and  means  for  securing 
said  diaphragin  in  said  chamber. 

5.  In  a  talking  machine,  the  combination 
with  a  sound  reproducer  of  a  sound  con- 

ducting tube,  and  means  located  in  said  115 
tube  to  prevent  the  harsher  vibrations  or 
sounds  from  passing  beyond  a  predeter- 

mined point  in  said  tube,  said  means  com- 
prising an  elastic  pliant  imperforate  dia- 
phragm located  in  said  tube  at  said  point.        120 

6.  In  a  sound  recording  and  reproducing 
apparatus,  the  combination  with  a  sound 
box,  having  a  diaphragm  therein,  and  a  hol- 

low tubular  sound-conveying  arm  connected 
therewith,  of  an  imperforate,  elastic,  pliant  125 
diaphragm  mounted  within  said  arm. 

7.  In  a  talking  machine,  the  combination 
of  a  sound  reproducer,  a  sound  conducting 

tube  having  a  telescopic  joint  therein  form- 
ing a  shoulder,  a  diaphragm  seated  against  130 
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said  shoulder,  and  a  flexible  ring  for  holding 
said  diaphragm  seated  upon  said  shoulder. 

8.  In  a  talking  machine,  the  combination 
of  a  sound  reproducer,  a  sound  conducting 

5  tube  having  an  interior  circumferential 
shoulder,  a  diaphragm  seated  against  said 
shoulder,  and  flexible  means  for  holding 
said  diaphragm  in  position. 

9.  In  a  talking  machine,  the  combination 
10  of  a  sound  reproducer,  a  sound  conducting 

tube  provided  with  a  joint  therein  having 
an  interior  shoulder  and  a  diaphragm  dis- 

posed intermediate  of  the  ends  of  said  tube, 
and  arranged  to  be  held  in  position  between 

],j  the  parts  of  said  joint  against  said  shoul- 
der, and  arianged  to  transform  the  sound 

waves  received  in  one  part  of  said  tube  and 
direct  said  transformed  waves  through  the 
otlier  part  of  said  tube. 

10.  In  a  talking  machine,  the  combination  20 
with  means   arranged  to  support  a  sound 
record,  of  a  sound  reproducer  having  a  dia- 

phragm, a  sound  arm  connected  with  said 
reproducer,   a    sound   conveying   tube   tele- 
scopically  connected  with  said  arm,  at  the  25 
end  opposite  said  reproducer,  and  an  elastic 
imperforate    diaphragm    extending    across 
said  tube  at  said  connection  remote  from  the 

diajDhragm  in  said  reproducer  and  forming 
an  inclosed  chamber  therewith  and  an  op-  30 
posed  open  chamber  in  said  tube. 

In  witness  whereof  I  have  hereunto  set 
mv  hand  this  Slst  dav  of  December,  A.  D., 
1903. 

ELDRIDGE  R.  JOHNSON. 
Witnesses : 

Fredk.  C.  Eberhardt, 
Chas.  K.  Bennett. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

"  Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 

ELDRIDGE  R.  JOHNSON",  OF  MERION,  PENNSYLVANIA.  AND  JOHN  C.  ENGLISH.  OF 
CAMDEN,  NEW  JERSEY,  ASSIGNORS  TO  VICTOR  TALKING  MACHINE  COMPANY,  A 
CORPORATION   OF   NEW   JERSEY. 

TALKING-MACHINE. 

1,015,323. Specification  of  Letters  Patent.  Patented  Jan.  33, 1913. 
Application  filed  July  10,  1909.     Serial  No.  506,867. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Eldridge  R.  John- 

son and  John  C.  English,  both  citizen.s  of 
the  United  vStates,  and  residents  of  Merion, 

5  county  of  Montgomery,  State  of  Penn?;yl- 
vania,  and  Camden,  county  of  Camden,  and 

State  of  New  Jer.sej',  respectively,  iiave  in- 
A'ented  certain  new  and  useful  Improvements 
in  Talking-AIachines,  of  which  tlie  foUow- 

10  ing  is  a  full,  clear,  and  complete  disclosure, 
reference   being   had   to   the   accompanying 
drawings,  forming  part  of  this  specification. 

The  main  objects  of  this  invention  are.  to 
provide  a  compact  inclosed  talking  machine; 

15  to  provide  a  talking  machine  in  which  the 
amplifier,  the  record  support,  and  the  actu- 

ating mechanism  for  the  record  support  are 
inclosed  in  a  cabinet  provided  with  a  mov- 

able cover,  and  in  which  the  amplifier  is  lo- 
20  cated  above  the  record  sujiport  and  is  mov- 

able vertically  independent  of  the  cover,  and 
in  which  the  sound  bo.x  arm  is  supported  by 
a  bracket  secured  to  tlie  outside  of  the  rear 
end  of  the  cabinet  and  conunuuicates  with 

25  the  nuijor  portion  of  the  ami)lifier  through 
an  elbow  projecting  outwardly  tlirough  the 
rear  end  of  the  cover;  and  to  provide  other 
improvements  as  will  appear  hereinafter. 

In  the  drawings,  Figure  1  is  a  fragmen- 
30  tary  side  elevation,  partly  in  vertical  longi- 

tudinal section,  of  a  talking  machine  con- 
structed in  accordance  with  this  invention, 

the  parts  of  the  machine  being  shown  in  op- 
erative position;   Fig.  2  is  a  similar  frag- 

35  mentary  side  elevation,  partially  in  longitu- 
dinal vertical  section  of  the  same  but  show- 

ing the  parts  in  inoperative  position;  Fig.  o 
a  front  elevation  of  the  same  showing  the 
cabinet  closed;  Fig.  4  a  rear  elevation  of  the 

40  same. 

Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comjirises  a  casing  or 

cabinet  having  a  body  portion  1  open  at  its 
upper  end  and  provided  with  a  cover  2  su- 

45  perimposed  thereon  and  hinged  tliereto  upon 
a  horizontal  axis  forming  a  closure  for  the 
upper  end  of  the  body  portion.  This  cover 
comprises  a  top  4  having  a  downwardly 
flaring   rim    5    forming   the   sides   thereof. 

50  The  body  of  the  cabinet  is  divided  by  hori- 
zontal partition  G  into  an  upper  compart- 

ment 7  and  a  lower  compartment  8.  and  this 
partition  is  provided  with  a  rectangular  ap- 

erture 9,  in  which  rests  a  motor  casing  10 

containing   the   actuating   mechanism    (not  55 
shown)  of  the  machine. 
Upon  the  top  11  of  the  motor  casing  10, 

and  within  the  upper  compartment  6  of  the 
cabinet,  is  a  rotary  disk  record  support  13 
adapted  to  carry  the  usual  disk  sound  record  60 
14.  Arranged  above  the  record  support  in 
position  to  cooperate  therewith  is  the  u.sual 
sound  box  15  mounted  upon  the  usual  U- 
shaped  tube  16  pivotally  supported  b}^  the 
free  end  of  a  forwardly  tapering  tubular  65 

sound  box  arm  17.  The"  sound  box  arm  17 
is  arranged  in  a  substantially  horizontal 
plane,  and  the  larger  end  of  the  arm  is 
curved  upwardly  through  an  arc  of  about  90 
degrees  and  fits  rotatably  within  a  cylin-  70 
drical  aperture  19  of  an  inwardly  projecting 
annular  extension  20  of  a  vertical  bracket 
21.  The  bracket  21  supporting  the  sound 
box  arm  projects  rearwardly  from  the  cabi- 

net and  extends  above  and  below  the  upper  75 
surface  of  the  body  of  the  cabinet.  The 
bracket  21  is  substantially  semi-cylindrical 
in  shape  with  a  rounded  lower  end  22,  and  is 
provided  at  its  lower  end  with  a  substan- 

tially flat  plate  or  flange  23  extending  lat-  80 
erally  in  opposite  directions  from  the 
bracket  and  secured  to  the  rear  face  of  the 
rear  end  of  the  body  of  the  cabinet  by  means 
of  screws  24,  or  other  suitable  fastening  de- 

vices. This  plate  23  is  preferably  substan-  85 
tially  triangular  in  shape  and  is  arranged 
with  its  upper  edge  25  substantially  parallel 
to  and  slightly  below  the  adjacent  upper 
edge  of  the  body  of  the  cabinet,  and  the 
plate  is  provided  along  this  edge  with  up-  90 
wardly  pi-ojecting  apertured  lugs  or  eyes  26, 
in  which  engages  a  pintle  27  surrounding 
which  are  two  movable  eyes  29  each  inte- 

gral with  a  leaf  or  plate  30  secured  to  the 
outside  of  the  rear  wall  of  the  cover  by  95 
screws  31  or  other  suitable  means  forming 
a  hinge  connecting  the  cover  to  the  body  of 
the  cabinet.  Each  of  the  eyes  29  fixed  to  the 

cover  Tuay  be  provided  with  a  .set  screw  29' 
threaded  through  one  side  of  the  eye  and  100 

ada])ted  to  engage  the  pintle  to  hold  the  pin- 
tle rigid  with  the  eye  to  be  rotated  b}^  the 

cover.  The  pintle  27  also  forms  a  pivotal 

support  for  two  L-shaped  brackets  32  carry- 
ing the  major  portion  of  the  amplifier,  as  105 

will  be  described  hereinafter.  The  inner 
face  of  the  bracket  21  supporting  the  sound 
box  arm  is  suitably  recessed  to  receive  the 
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larger  end  of  the  sound  box  arm,  and  to  per- 
mit of  the  necessary  movement  thereof,  and 

the  back  of  the  cabmet  is  also  suitably  re- 
cessed for  the  same  j)urpose.  The  loAver 

6  edge  of  the  cover  is  recessed  as  at  33  to  fit 
snugly  around  the  side  edges  of  that  portion 
of  the  bracket  21  which  projects  above  the 
plane  of  the  bodj^  of  the  cabinet. 

For  rotatably  supporting  the  sound  box 
10  arm  17,  a  vertical  pivot  35  is  rotatablj^  se- 

cured at  its  upper  end  centrally  in  a  spider 

36,  -which  fits  snugly  within  the  cylindrical 
opening  19  of  the  bracket  21  and  above  the 
end  of  the  sound  box  arm.     The  lower  end 

15  of  the  pivot  35  is  rotatably  seated  in  a  suit- 
able socket  38,  in  a  lug  39,  integral  with  the 

lower  end  of  the  bracket,  a  spiral  spring  -40 
being  interposed  between  the  lower  end  of 
the  pivot  and  the  lower  end  of  the  socket 

20  and  jdeldingly  supporting  the  pivot.  The 
pivot  passes  through  a  lug  or  sleeve  41  pro- 

jecting downwardly  from  the  sound  box 
arm  and  integral  therewith,  and  the  sound 
box  arm  is  held  in  fixed  position  with  re- 

25  spect  to  the  pivot  by  means  of  a  set  screw 
42,  which  is  threaded  into  the  lug  41  and 
engages  against  the  pivot.  The  sound  box 
arm  is  thus  mounted  to  swing  in  a  horizon- 

tal plane  about  a  fixed  vertical  axis. 
30  The  tapering  tubular  sound  box  arm  17 

may  be  considered  as  forming  the  neck  or 
smaller  end  of  a  sectional  soimd  amplifier, 
the  body  or  major  portion,  45,  of  which  is 
movable   with   respect   to   the   neck.     This 

85  body  45  is  preferably  rectangular  and  ob- 
long in  transverse  section,  comprising  two 

flat  sounding  boards  46  and  47  forming  the 
top  and  bottom  respectively  of  the  body,  and 
two  flat  vertically  arranged  boards  48  and 

40  49  fomning  the  sides  of  the  body.  The  top 
and  bottom  sounding  boards  diverge  for- 
wardly  slightly,  and  the  side  sounding 
boards  also  diverge  forwardly  but  to  a 
greater   degree   than   the   top    and   bottom 

45  boards.  The  inner  ends  of  these  four  sound- 
ing boards  are  snugly  fitted  in  a  transversely 

rectangular  socket  55,  formed  by  the  outer 
end  of  a  hollow  rigid  longitudinally  taper- 

ing elbow  56.     The  rear  or  smaller  portion 
60  of  the  elbow  56  curves  downwardly  pref- 

erably through  about  90  degrees,  extending 

freely  through  a  recess  56'  in  the  lower  edge of  the  rear  side  of  the  cover  and  terminates 
in  a  cylindrically  concave  end  57  ada^^ted 

55  to  engage  against  the  coaxial  cylindrically 
convex  end  58  of  the  upper  portion  of  the 
fixed  bracket  21,  supporting  the  sound  box 
arm.  The  axis  of  curvature  of  the  cylin- 

drical end  of  the  elbow  and  of  the  bracket 

60  is  preferably  coincident  with  the  axis  of  the 
pintle  27  of  the  hinge  connecting  the  cover 
to  the  body  of  the  cabinet  so  that  the  move- 

ment of  the  body  of  the  amplifier  may  be 
made  to  correspond  with  the  movement  of 

65  the  cover. 

The  lower  end  of  the  elbow  is  provided 
with  an  inwardly  extending  cylindrical 
shield  59,  the  lower  surface  of  which  is  flush 
with  the  end  of  the  elbow  and  the  upper  end 
of  the  bracket  21  is  provided  with  a  similar  70 
rearwardly  extending  projection  or  shield 
60  integral  therewith,  having  a  C3dindrical 
surface  flush  Avith  the  cylindrical  end  of  the 
bracket,  the  shield  on  the  elbow  acting  as  a 
closxu'e  for  the  inner  portion  of  the  bracket,  76 
and  the  shield  on  the  bracket  acting  as  a 

closiu'e  for  the  outer  portion  of  the  elbow 
when  the  elbow  is  swung  rearwardly  about 
its  axis. 

The  elbow  56  supporting  the  body  of  the  80 
amplifier  is  mounted  upon  and  carried  by 

two  substantiall}"  L-shaped  brackets  30  ar- 
ranged vertically  within  the  cabinet  upon 

opposite  sides  of  the  elbow.  Each  of  these 
brackets  30  is  provided  at  its  upper  end  85 
with  an  inwardly  extending  lug  61  rigidly 
connected  to  the  elbow  56  by  means  of 
screws  62  or  other  siiitable  means,  and  the 
lower  end  of  each  bracket  projects  through 
a  suitable  recess  in  the  rear  wall  of  the  body  90 
of  the  cabinet  and  is  provided  with  an  eye 
63  surrounding  and  supported  by  the  pre- 
viousl}^  described  pintle  27  of  the  hinge  be- 

tween the  cover  and  body  of  the  cabinet. 
Each  eye  63  may  be  provided  with  a  set  95 

screw  63'  whereby  the  L-shaped  bracket  may 
be  rigidly  secured  to  the  pintle.  The  re- 

cesses containing  the  lower  ends  of  the  L- 
shaped  brackets  are  proportioned  to  permit 
the  necessary  amount  of  rotation  of  the  100 
brackets  but  the  bottom  walls  of  the  recesses 

may  be  positioned  to  limit  the  downward 
movement  of  the  brackets  and  to  hold  the 

body  of  the  amplifier  in  a  substantially 
horizontal  position.  105 

One  of  the  L-shaped  brackets  supporting 
the  body  of  the  amplifier  is  provided  at  the 
apex  of  the  angle  between  its  two  arms  with 
an  inwardly  projecting  segment  65  having 
spaced  notches  66  arranged  in  an  arc  con-  110 
centric  with  the  pintle  27,  and  adapted  to 
be  engaged  by  the  upper  curved  end  67  of 
an  upwardly  extending  spring  68,  the  lower 
end  of  which  is  rigidly  secured  by  a  screw 
69  to  the  horizontal  partition  6  of  the  cabi-  115 
net.    The  segment  and  the  spring  cooperate 
in  a  well  Iniown  manner  to  hold  the  L- 
shaped  bracket  in  a  fixed  position  but  per- 

mitting of  its  manual  adjustment  about  its 
axis.  The  body  of  the  amplifier  is  thus  120 
mounted  upon  a  horizontal  axis  coincident 
with  the  axis  of  movement  of  the  cover  of 
the  cabinet  and  will  be  held  in  any  position 
of  adjustment  b}'  means  of  the  segment  and 
spring  67.  125 

For  supporting  the  cover  2  in  any  desired 
position  of  movement  about  its  axis,  a  bar 
70  is  pivoted  at  one  end  to  the  inner  surface 
of  one  side  of  the  cover  of  the  cabinet,  and 

is  provided  adjacent  its  opposite  end  upon  130 
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its  under  edge  with  a  series  of  notches  71 
adapted  to  receive  a  pin  72,  which  extends 
across  an  aperture  73  in  a  plate  74  attached 
to  the  upi)er  side  of  the  horizontal  parti- 

5  tion  6,  the  partition  being  provided  with  an 
aperture  resting  with  the  aperture  in  the 

plate  to  permit  the  bar  70  to  pass  freeh* 
therethrough  and  to  be  adjusted  longitudi- 

nally to  engage  the  pin  in  any  one  of  the 

10  sei'ies  of  notches  in  the  bar. 
For  permitting  the  sounds  to  issue  from 

the  delivery  end  of  the  amplifier  through 
the  front  end  of  the  cover  of  the  cabinet, 
the  front  end  of  the  cover  is  provided  with  a 

15  rectangular  aperture  7o  of  substantially  the 
same  dimensions  as  the  delivery  end  of  the 
amplifier,  and  a  door  or  closure  7G  is  hinged 
as  at  77  to  tlie  top  wall  of  the  cover  and  is 
adapted,    when    inclosed,   to   completely   fill 

20  the  opening  through  the  cover.  Tlie  door  76 
is  provided  upon  the  front  side  of  its  lower 
portion  with  a  knob  78  whereby  the  door 
may  be  operated,  and  the  cover  2  of  the  cabi- 

net is  also  provided  upon  the  lower  portion 
25  of  its  frcmt  side  with  a  knob  79  for  con- 

venience of  operation. 

By  the  manipulation  of  the  set  screws  29' 
and  ()3'  the  cover  of  the  cabinet  and  the  body 
of  the  amplifier  may  be  both  .secured  rigidly 

30  to  the  pintle  27  by  which  they  are  carried, 
and  when  thus  secured,  the  cover  and  the 
body  of  the  amplifier  will  move  in  unison, 
but  if  preferred  either  the  cover  or  the  body 
of  the  amplifier  or  both  the  cover  and  the 

35  body  of  the  amplifier  may  be  loosened  upon 
the  pintle  to  l)e  free  to  revolve  with  respect 
thereto,  and  in  either  of  these  latter  cases 
the  cover  may  be  moved  independently  of 
the  body  of  the  amplifier. 

40  The  internal  surfaces  of  the  downwardly 
flaring  sides  of  the  cover  of  the  cabinet  form 
with  the  inner  surface  of  the  top  of  the 
cover,  a  flaring  reflector  which  may  be  in- 

clined to  direct  the  sound  waves  set  up  in 
45  the  air  within  the  cabinet  surrounding  the 

body  of  the  amjilifier  outwardly  through  the 
space  between  the  cover  and  the  body  of  the 
cabinet  to  mingle  with  the  sounds  issuing 
from  the  mouth  of  the  amplifier. 

50  When  not  in  operation,  the  device  is  ordi- 
narily ke])t  with  the  sound  box  inverted 

upon  its  arm  and  at  one  side  of  the  am- 
plifier, and  with  the  amplifier  in  its  lowest 

position,   and   with   the  cover  and   door  of 
55  the  cabinet  closed. 

^Alien  it  is  desired  to  operate  the  machine. 
the  cover  is  first  raised  and  held  in  suitable 
position  by  means  of  the  notched  bar  70. 
This  raising  of  the  cover  will  also  raise  the 

60  body  of  the  am]>lifier  when  the  cover  and 
the  body  are  both  rigidly  secured  to  the 
])intle  27  as  heretofore  described.  A  record 
is  then  placed  upon  the  record  support, 
whereupon  the  sound  box  is  swung  into  po- 

65  sition  to  cooperate  therewith  and  the  actuat- 

70 

80 

90 

95 

ing  mechanism  is  then  released.  The  cover 
may  then  be  closed  upon  the  body  of  the 
cabinet,  thus  lowering  the  body  of  the  ampli- 

fier into  a  horizontal  position.  The  door  76 
of  the  cover  2  may  then  be  inverted  above 
the  cover  in  its  open  position  to  permit  the 
sounds  to  issue  without  interruption  through 
the  front  end  of  the  cover,  or  if  it  is  desired 
to  muffle  or  soften  the  reproduction,  the 
door  may  be  closed  or  may  be  held  partially  75 
closed  by  any  suitable  means. 
When  the  cover  is  arranged  to  move  in- 

dependently of  the  body  of  the  amplifier  it 
is  obvious  that  the  body  of  the  amplifier 

may  be  adjusted  in  a  substantially  horizon- 
tal or  other  suitable  ]X)siti(n  and  will  be  held 

in  place  by  the  s])ring  catch  and  the  cover 
may  be  suitably  inclined  above  the  ampli- 

fier to  act  as  a  reflector. 

Although  only  one  form  of  this  invention 
is  here  illustrated,  it  is  obvious  that  the  in- 

vention is  not  limited  to  the  particular  form 
shown,  as  many  changes  might  be  made  in 
the  construction  without  dejiarting  from  the 
spirit  of  the  invention  or  the  scope  of  the 

aj^pended  claims. 
Having  thus  described  our  invention,  we 

claim  and  desire  to  secure  by  Letters  Patent 
of  the  United  States : — 

1.  In  a  talking  machine,  the  combination 
with  a  cabinet  provided  with  a  movable 
cover,  of  sound  reproducing  means  in  said 
cabinet,  and  an  amjilifier  having  its  major 
portion  in  said  cabinet  and  mounted  to 
swing  indejiendently  of  said  cover  ujion  an  100 
axis  substantially  coincident  with  the  axis 
of  movement  of  said  cover,  and  means  be- 

tween said  cover  and  said  major  portion  to 
secure  the  same  rigidly  togetlier  to  move  in 
unison. 

2.  In  a  talkinar  machine,  the  combination 

with  a  cabinet  comju-ising  a  body  portion 
and  a  cover,  of  a  i)intle  upon  which  said 
cover  is  mounted  to  swing,  sound  reproduc- 

ing means  within  said  cabinet,  and  an  am- 
plifier having  its  major  ]iortion  extending 

within  said  cabinet  and  supjiorted  by  said 
pintle  and  movable  indejiendently  of  said 
cover. 

3.  In  a  talking  machine,  the  combination 
with  a  cabinet  comprising  a  base  portion  and 
a  movable  cover,  of  sound  re]iroducing 
means  within  said  cabinet,  an  amplifier  hav- 

ing its  major  ]iortion  projecting  through 
said  cabinet,  and  mounted  to  swing  inde- 

pendently of  said  cover. 
4.  In  a  talking  machine,  the  combination 

with  a  cabinet  comprising  a  base  portion  and 
a  movable  co\er,  of  sound  re]iroducing 
means  within  said  cabinet,  an  amplifier  hav- 

ing its  major  portion  projecting  through 
said  cabinet,  and  mounted  to  swing  inde- 

pendently of  said  cover,  and  means  between 
said  cover  and  said  major  portion  to  con- 

nect the  same  together  to  move  in  unison.       130 
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5.  In  a  talking  machine,  the  combination 
with  a  cabinet  comj^rising  a  base  portion 
and  a  movable  cover,  of  sound  reproducing 
means  within  said  cabinet,  an  amplifier  hav- 

ing its  major  portion  projecting  through 
said  cabinet,  and  mounted  to  swing  inde- 

pendently of  said  cover,  and  means  between 
said  cover  and  said  major  portion  to  secure 
the  same  rigidly  together  to  move  in  unison. 

6.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  a  body  portion  and 
a  movable  cover,  of  a  pintle  and  means  co- 

operating therewith  connecting  the  cover 
movably  to  said  body  portion,  an  amplifier 

,g  projecting  in  said  cabinet  and  having  its 
major  portion  mounted  independently  of 
said  cover  and  upon  said  pintle,  and  means 
between  said  cover  and  said  major  portion 
to  secure  the  same  rigidly  together  to  move 

2Q  in  unison. 
T.  The  combination  with  a  cabinet  com- 

prising a  liody  portion  and  a  movable  cover, 
of  a  rotary  record  support  mounted  within 
said  body  portion,  a  sound  box  arranged  to 

25  cooperate  with  said  record  support,  a  sound 
box  arm  carrying  said  sound  box,  a  bracket 
projecting  outside  of  said  cabinet  and  se- 

cured thereto  supporting  said  sound  box 
arm.  a  pintle  carried  by  said  bracket,  means 

3Q  cooperating  with  said  pintle  for  movably 
connecting  said  cover  to  said  body  portion, 
and  sound  amplifjnng  means  mounted  to 
swing  on  said  pintle  indei)endently  of  said 
cover. 

35  8.  The  combination  with  a  cabinet  com- 
prising a  body  portion  and  a  movable  cover, 

of  a  rotarj^  record  support  mounted  within 
said  body  portion,  a  sound  box  arranged  to 
cooperate  witli  said  record  support,  a  sound 

40  box  arm  carrying  said  sound  box,  a  bracket 
projecting  outside  of  said  cabinet  and  se- 

cured thereto  supporting  said  sound  box 
arm,  a  pintle  carried  by  said  bracket,  means 
cooperating  with   said  pintle   for  movably 

45  connecting  said  cover  to  said  body  portion, 
somid  amplifying  means  mounted  to  swing 
upon  said  pintle  independently  of  said  cover, 
and  means  to  connect  said  sound  amplifying 

means  rigidly  to  said  cover  to  move  in  uni- 
50  son  therewith. 

9.  The  combination  with  a  cabinet  having 
a  movable  cover,  of  a  rotary  record  support 
mounted  in  said  cabinet,  a  sound  box  ar- 

ranged to  cooj^jerate  with  said  record  sup- 
55  i^ort,  a  sound  box  arm  supporting  said  sound 

box,  a  bracket  projecting  outside  of  said 
cabinet  and  secured  thereto  supporting  said 
sound  box  arm,  and  sound  amplifying  means 
movable  with  respect  to  said  cover  and  ex- 

60  tending  through  said  cabinet  and  commu- 
nicating with  said  sound  box  arm.  _ 

10.  The  combination  with  a  cabinet  hav- 

ing a  movable  cover,  of  a  rotarj'  record  sup- 
port mounted  in  said  cabinet,  a  sound  box 

65  arranged  to  cooperate  with  said  record  sup- 

port, a  sound  box  arm  supporting  said  sound 
box.  a  bracket  projecting  outside  of  said 
cabinet  and  secured  thereto  supporting  said 
sound  box  arm  to  swing  upon  a  fixed  axis, 
and  sound  amplifying  means  movable  with  70 
respect  to  said  cover  and  extending  through 
said  cabinet  and  communicating  with  said 
sound  box  arm. 

11.  The  combination  with  a  cabinet  hav- 
ing a  movable  cover,  of  a  rotary  record  sup-  75 

port  mounted  in  said  cabinet,  a  sound  box 
arranged  to  cooperate  with  said  record  sup- 

port, a  sound  box  arm  supporting  said  sound 
box,   a   bracket   projecting  outside   of  said 
cabinet  and  secured  thereto  suj^porting  said  so 
sound  box  arm  to  swing  upon  a  fixed  axis, 
sound  amplifying  means  movable  with  re- 

spect to  said  cover  and  extending  through 
said  cabinet  and  communicating  with  said 
sound  box  arm,  and  meane  to  connect  said  85 
sound    amplifying   means    rigidly    to    said 
cover'to  move  in  unison  therewith. 

12.  The  combination  with  a  cabinet  hav- 
ing a  movable  cover,  of  a  record  support  ro- 

tatably  mounted  therein,  a  sound  box  within  90 
said  cabinet  aiTanged  to  cooperate  with  said 
record  support,  a  sound  box  arm  supporting 
said  sound  box,  a  bracket  outside  of  said 

cabinet  rotatably  supporting  said  sound  box 
arm.  and  amplifying  means  projecting  95 

tlirough  said  cover  and  movable  independ- 
ently thereof. 

13.  The  combination  with  a  cabinet  hav- 
ing a  body  and  a  cover  mounted  upon  said 

body  to  swing  upon  a  fixed  axis,  of  a  record  loo 
sujDport  rotatably  mounted  in  said  body,  a 
sound  box  within  said  cabinet,  a  sound  box 
arm  supporting  said  sound  box,  a  bracket 
secured  to  the  outside  of  said  body  and  sup- 

porting said  sound  box,  and  sound  amplify-  105 
ing  means  projecting  through  said  cover  and 
movable  independently  thereof  on  an  axis 
coincident  therewith. 

14.  The  combination  with  a  cabinet  hav- 
ing a  body  and  a  cover  mounted  upon  said  110 

body  to  swing  upon  a  fixed  axis,  of  a  record 
support  rotatabW  mounted  in  said  body,  a 
sound  box  within  said  cabinet,  a  sound  box 
arm  sujDporting  said  sound  box,  a  bracket 
secured  to  the  outside  of  said  body  and  sup-   115 
poi'ting  said  sound  box  arm.  sound  amplify- 

ing means  projecting  through  said  cover  and 
movable  independently  thereof  on  an  axis 
coincident  therewith,  and  means  to  connect 

said  sound  amplifying  means  rigidly  to  said  120 
cover  to  move  in  unison  therewith. 

15.  The  combination  with  a  cabinet  hav- 
ing a  cover  mounted  thereon  to  swing  upon 

a  fixed  axis  and  provided  with  a  flaring  rim, 

of  amplifying  means  mounted  within  said   125 
cover  to  swing  coaxially  therewith  and  inde- 

pendently thereof. 
16.  The  combination  with  a  cabinet  hav- 

ing a  cover  mounted  thereon  to  swing  upon 
a  fixed  axis  and  provided  with  a  flaring  rim,  130 
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of  amplifying  means  mounted  within  said 

cover  to  swing  coaxially  therewith  and  inde- 
pendently thereof,  said  rim  being  provided 

with  an  opening  opposite  said  amplifying 

5  means,  and  a  movable  closure  for  said  open- 
ing. 

17.  The  combination  with  a  cabinet  com- 

prising a  body  and  a  cover,  of  a  bracket  pro- 
jecting outside  of  said  body  and  extending 

10  above  and  below  the  upper  surface  thereof, 

a  plate  rigid  with  the  lower  end  of  said 
bracket  and  secured  to  the  outside  of  said 

body,  apertured  lugs  projecting  upwardly 
from  said  plate,  a  pintle  in  said  lugs,  eyes 

15  carried  by  said  pintle  and  secured  to  said 

cover,  a  "holloAV  elbow  projecting  through said  cover  and  cooperating  with  the  upper 
end  of  said  bracket,  means  carried  by  said 

pintle   and   extending   within   said   cabiuet 

20  and  supporting  said  ell)ow.  sound  reproduc- 
ing means  within  said  cabinet  sujiported  by 

said  bracket,  and  sound  amplifying  means 
within  said  cabinet  supported  by  said  elbow. 

18.  In  a  talking  machine,  the  combination 
25  with   a  cabinet   comprising  a  bodv   and   a 

cover,  of  a  pintle  mounted  upon  said  body, 
an  eye  surrounding  said  pintle  and  secured 

to  said  cover,  supporting  said  cover  rota- 
tably    upon   said   I)ody.    amplifying   moans 

30  projecting  in  said  cabinet,  su]iporting  means 
mounted  upon  said  pintle  and  rotatable  with 
respect  thereto  supporting  said  amplifying 
means,  adjustable  nutans  betwefn  said  eye 
and  said  pintle  to  liold  said  eye  rigid  with 

35  respect  to  said  pintle,  and  adjustable  means 
between  said  supporting  means  and  said 

pintle  to  hold  said  'supporting  means  rigid 
with  respect  to  said  pintle. 

19.  In  a  talking  machine,  the  combination 
40  with   a   cabinet   provided   with    a    movable 

cover,  of  sound  reproducing  means  in  said 
cabinet,  and  an  am]ilifier  projecting  outside 
of  said  cabinet,  having  its  major  portion  in 
said  cabinet  and  mounted  to  swing  inde- 

46  pendently  of  said  cover  upon  an  axis  sub- 
stantially coincident  with  the  axis  of  move- 

ment of  said  cover. 

20.  In  a  talking  machine,  the  combination 
with   a   cabinet   provided   with    a    movable 

50  cover,  of  soimd  reproducing  means  in  said 
cabinet,  and  an  amplifier  projecting  outside 
of  said  cabinet,  having  its  major  portion  in 
said  cabinet,  and  mounted  to  swing  inde- 

pendently of  said  cover  upon  an  axis  sub- 
66  stantially  coincident  with  the  axis  of  move- 

ment of  said  cover,  and  means  between  said 
cover  and  said  major  portion  to  secure  the 
same  rigidly  together  to  move  in  unison. 

21.  In  a  talking  machine,  the  combination 
60  with  a  cabinet  comprising  a  body  portion 

and  a  cover,  of  a  pintle  upon  which  said 
cover  i-s  mounted  to  swing,  sound  reproduc- 

ing means  within  said  cabinet,  and  an  am- 
plifier projecting  outside  of  said  cabinet, 

66  having  its  major  portion  extending  within 

said  cabinet,  and  supported  by  said  pintle 
and  movable  independently  of  said  cover. 

22.  The  combination  with  a  cabinet,  com- 

prising a  body  portion,  and  a  movable  cover, 
of  a  rotary  record  support  mounted  within  70 

said  body  portion,  a  sound  box  arranged  to 
cooperate  with  said  record  support,  a  sound 
box  arm  carrying  said  sound  box.  a  bracket 
secured  to  s-aid  cabinet  supporting  said 
sound  box  arm,  a  pintle  carried  by  said  75 
bracket,  means  cooperating  with  said  pintle 
for  movably  connecting  said  cover  to  said 
body  portion,  and  sound  amplifying  means 
mounted  to  swing  on  said  pintle  independ- entlv  of  said  cover.  80 

23.  The  combination  with  a  cabinet  com- 
prising a  body  portion  and  a  movable  cover, 

of  a  rotary  record  support  mounted  within 
said  body  portion,  a  sound  box  arranged  to 
cooperate  with  said  record  support,  a  sound  85 
box  arm  carrying  said  soiuid  box.  a  bracket 
secured  to  said  cabinet  supporting  said 
sound  box  arm,  a  pintle  carried  l)y  said 
bracket,  means  cooperating  with  said  pintle 
for  movably  connecting  said  cover  to  said  90 

body  portion,  sound  amplifying  means 
mounted  to  swing  upon  said  pintle  inde- 

pendently of  said  cover,  and  means  to  con- 
nect said  sound   amplifying  means  rigidly 

to  said  cover  to  move  in  luiison  therewith.       95 

24.  The  combination  with  a  cabinet,  com- 
prising a  body  and  a  movable  cover,  of  a 

pintle  connecting  said  body  to  said  cover,  a 
hollow  elbow  extending  through  said  cover 
and  movable  with  resi^ect  thereto,  a  bracket  lOO 
mounted  upon  said  pintle  and  supporting 
said  elbow,  and  sound  amplifying  means 
communicating  with  said  elbow. 

25.  The  combination  with  a  cabinet,  com- 

prising a  body  and  movable  cover,  of  a  pin-  105 
tie  connecting  said  body  to  said  cover,  a  hol- 

low elbow  extending  through  said  cover  and 
movable  with  respect  thereto,  a  bracket 
mounted  upon  said  pintle  and  supporting 
said  elbow,  and  sound  amplifying  means  110 
carried  by  said  elbow  and  extending  within 
said  cabinet. 

26.  The  combination  with  a  cabinet,  com- 

prising a  body  and  a  cover,  of  a  pintle  con- 
necting said  body  to  said  cover,  a  hollow  115 

elbow  "extending  through  said  cover  and 
movable  with  respect  thereto,  means  mount- 

ed upon  said  pintle  and  supporting  said  el- 
bow, and  sound  amplifying  means  carried 

by  said  elbow.  120 
27.  The  combination  with  a  cabinet  com- 

prising a  body  and  a  cover,  of  a  pintle  con- 
necting said  body  to  said  cover,  a  hollow 

elbow  extending  through  said  cover,  a 

bracket  mounted  upon  said  pintle  and  sup-  125 
porting  said  elbow,  and  sound  reproducing 
means  communicating  with   said  elbow. 

28.  The  combination  with  a  cabinet  com- 

prising a  body  and  a  cover,  of  a  pintle  con- 
necting said  body  to  said  cover,  a  hollow  130 
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elbow  extending  through  said  cover,  a 
bracket  mounted  upon  said  pintle  and  sup- 

porting said  elbow,  yielding  means  engag- 
ing said  bracket  to  hold  said  elbow  in  po- 

5  sition,  and  sound  reproducing  means  com- 
municating with  said  elbow. 

29.  The  combination  with  a  cabinet  com- 
prising a  body  and  a  cover,  of  a  hollow 

elbow    projecting    through    said    cover,-    a 
10  bracket  mounted  upon  said  pintle  and  sup- 

porting said  elbow,  said  bracket  being  pro- 
vided with  a  segment  provided  with  spaced 

notches,  yielding  means  adapted  to  engage 
in  said  notches  to  hold  said  elbow  adjustably 

15  in  position,  and  sound  reproducing  means 
communicating  with  said  elbow. 

30.  The  combination  with  a  cabinet,  com- 
prising a  body  and  a  cover,  of  a  pintle  con- 
necting said  body  to  said  cover,  a  hollow 

20  elbow  extending  through  said  cover,  means 

mounted  upon  said  pintle  and  supporting- 
said  elbow,  ̂ and  sound  reproducing  means 
communicating  with  said  elbow. 

31.  The  combination  with  a  cabinet,  com- 
25  prising  a  body  and  a  cover,  of  a  pintle  con- 

necting said  body  to  said  cover,  a  hollow 
elbow  extending  through  said  cover,  means 
mounted  upon  said  pintle  and  supporting 
said  elbow,  and  sound  amplifying  means  car- 

30  ried  by  said  elbow  and  extending  in  said 
cabinet. 

32.  In  a  talking  machine,  the  combination 
with  a  cabinet  comprising  a  body  portion 
and  a  cover  mounted  to  oscillate  upon   a 

35  fixed  axis,  of  sound  amplifying  means  ex- 
tending within  said  cabinet  and  movable 

with  respect  to  said  cover  upon  an  axis  coin- 
cident with  the  axis  of  oscillation  of  said 

cover. 

40  33.  The  combination  with  a  cabinet  pro- 
vided with  a  movable  hollow  cover,  of  a  rec- 

ord support,  sound  reproducing  means  ar- 
ranged in  cooperative  relation  with  said  sup- 

port, and  sound  amplifying  means  having 
45  a  delivery  end  extending  within  said  cover 

and  movable  with  respect  thereto. 
34.  The  combination  with  a  cabinet  hav- 

ing a  body  portion  and  a  hollow  movable 
cover,  of  a  record  support  carried  by  said 

50  body  portion,  a  sound  box  arranged  to  co- 
operate with  said  record  support,  and  am- 
plifying means  inclosed  within  said  cabinet, 

the  major  portion  of  said  amplifying  means 
being   outside    of    said    body    portion    and 

55  within  but  independent  of  said  cover. 
35.  The  combination  with  a  cabinet,  of 

a  record  support,  sound  reproducing  mecha- 
nism arranged  to  cooiDerate  with  said  sup- 
port, and  amplifying  means  having  its  major 

60  portion  in  vertical  alinement  with  said  rec- 
ord support  and  inclosed  within  but  entirely 

out  of  contact  with  said  cabinet,  and  mov- 
able into  and  from  a  substantially  horizontal 

position. 

36.  In  a  talking  machine,  the  combination  65 
with  a  cabinet  comprising  a  stationary  body 
portion  and  a  movable  cover  superimposed 
thereon,  of  sound  reproducing  means  in  said 
cabinet,  and  an  amplifier  having  a  delivery 
end  in  said  cabinet  and  arranged  to  deliver  70 
sound  from  said  cabinet  in  a  straight  sub- 

stantially horizontal  line  from  said  delivery 
end  through  the  space  between  said  body 
portion  and  said  cover,  when  said  cover  is 
open.  75 

37.  In  a  talking  machine,  the  combination 
with  a  cabinet  comprising  a  stationary  body 
portion  and  a  movable  cover  connected 
thereto,  of  sound  reproducing  means  in  said 
cabinet,  and  an  amplifier  having  a  delivery  80 
end  in  said  cabinet  and  arranged  to  deliver 
sound  from  said  cabinet  in  a  straight  line 
from  said  delivery  end  and  through  the 
space  between  said  cover  and  said  body  when 
said  cover  is  open,  said  delivery  end  being  85 
movable  independently  of  said  cover. 

38.  In  a  talking  machine,  the  combination 
with  a  cabinet  comprising  a  stationary  body 
portion  and  a  movable  cover  connected 
thereto,  of  sound  reproducing  means  in  said  90 
cabinet,  and  an  amplifier  having  a  delivery 
end  in  said  cabinet  and  arranged  to  deliver 
sound  from  said  cabinet  in  a  straight  line 
from  said  delivery  end  and  through  the 
s^Dace  between  said  cover  and  said  body  when  95 
said  cover  is  open,  said  cover  being  hollow 
and  having'  a  flaring  rim  whereby  the  cover 
acts  as  a  concave  sound  deflector. 

39.  In  a  talking  machine,  the  combination 
with  a  cabinet  comprising  a  body  portion  100 
and  a  movable  cover,  of  sound  amplifying 
means  within  said  cabinet  and  movable  inde- 

pendently of  said  cover,  and  means  adjust- 
able to  connect  said  amplifying  means  to 

said  cover,  to  be  moved  thereby.  105 
40.  In  a  talking  machine,  the  combination 

with  a  cabinet  comprising  a  body  portion 
and  a  movable  hollow  flaring  cover,  of  am- 

plifying means  having  a  delivery  end  ex- 
tending within  said  cabinet  and  movable  110 

with  respect  to  said  cover. 
41.  In  a  talking  machine,  the  combination 

with  a  cabinet  comprising  a  body  portion 
and  a  movable  closure,  of  sound  amplifying 
means  carried  by  said  closure  and  angularly  115 
adjustable  into  various  fixed  positions  with 
res^Dect  thereto. 

42.  In  a  talking  machine,  the  combination 
Avith  a  cabinet,  comprising  a  body  portion 
and  a  movable  closure  therefor,  of  sound  re-  120 
producing  means  inclosed  by  said  cabinet, 
and  hollow  sound  conducting  means  com- 

municating with  said  sound  reproducing 
means  and  extending  freely  through  said 
cover,  said  cover  being  movable  independ-  125 
ently  of  said  sound  conducting  means. 

43.  In  a  talking  machine,  the  combination 
with  a  cabinet,  comprising  a  body  portion 



1,015,323 

and  a  hollow  movable  cover,  of  sound  repro- 
ducing means  in  said  cabinet,  sound  ampli- 

fying means  having  a  delivery  end  extend- 
ing within  said  cover,  means  of  communica- 

5  tion  between  said  sound  reproducing  means 
and  said  sound  amplifying  means  extend- 

ing outside  of  said  cabinet  and  projecting 
freely  through  said  cover. 

44.  In  a  talking  machine,  the  combination 
10  Avith  a  cabinet  comprising  a  body  portion 

and  a  movable  closure  therefor,  of  hollow 

sound  conveying  means  cai-ried  by  said  clo- 
sure and  angularly  adjustable  into  various 

fixed  positions  with  respect  thereto. 
15  45.  In  a  talking  macliine,  the  combination 

with  a  cabinet  comprising  a  body  portion 
and  a  movable  closure  therefor,  of  sound 
amj^lifying  means  having  a  delivery  end  in- 

closed by  said  cabinet  and  carried  by  said 
20  closure  and  angularly  adjustable  into  vari- 

ous fixed  positions  with  res])ect  thereto. 
4().  In  a  talking  nuichine.  the  combination 

Avith  a  cabinet,  comprising  a  body  portion 
and  a  cover  movable   with  respect  to  said 

25  bod}^  portion  upon  a  fixed  axis,  of  hollow 
sound  conveying  means  extending  in  said 
cabinet  and  angularly  adjustable  into  va- 

rious fixed  positions  with  respect  to  said 

cover  about  an  axis  coincident  with  the  said 

axis  of  said  coA^er.  30 
47.  In  a  talking  machine,  the  combination 

Avith  a  cabinet,  comprising  a  body  portion 
and  a  cover  movable  with  respect  to  said 
body  portion  ujion  a  fixed  axis,  of  hollow 
sound  conveying  means  extending  in  said  35 
cabinet  and  angularly  adjustable  into  vari- 

ous fixed  positions  with  respect  to  said  co\'er about  an  axis  coincident  with  the  said  axis 

of  said  coAer,  said  sound  conveyer  being  ar- 
ranged to  be  moved  independently  of  said  40 

cover  or  to  be  secured  to  said  cover  to  be 
oscillated  thereby. 

Signed  l)y  me,  Eldridge  E.  Johnson,  at 
Camden.  State  of  NeAv  Jersey,  this  9th  day 
of  Julv,  11)09. 

ELDRIDGE  R.  JOHNSON. 
Witnesses : 

Ralph  L.  Freeman, 
Frank  Barclay  Middleton,  Jr. 

Signed  by  me,  Joiln  C.  English,  at  Cam- 
den, State  of  New  Jei"sey,  this  9th  day  of 

July,  1909. JOHN  C.  ENGLISH. 
Witnesses : 

Edavard  K archer  MacEavan, 
Charles  Christopher  More. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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NEEDLE-HOLDER    FOR    THE    SOUND-BOXES    OF    TALKING-MACHINES. 

1,015,363. Specification  of  Letters  Patent.  Patented  Jail.  23, 1913. 
Application  filed  August  24,  1905.     Serial  No.  275,516. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Clarexce  Vogt,  citi- 
zen of  the  United  States  of  Amei'ica,  resid- 
ing at  Berlin,  in  tlie  Empire  of  Germany, 

5  have  invented  certain  neAV  and  useful  Im- 
])rovenients  Eelating  to  Needle-Holders  for 
the  Sound-Boxes  of  Talking-Machines,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  needle  -  holders 

10  for  the  sound-boxes  of  talking  machines,  and 
more  particularly  to  needle-holders  or  stylus 
bars  of  the  kind  in  which  the  insertion  and 
securing  of  the  needle  is  effected  without  the 
employment  of  screws  or  similar  fastening 

15  mean.s.  For  this  purpose,  such  needle- 
holders  are  provided  with  clamping  means, 
in  which  the  needle  is  held  by  friction  so  as 
to  be  capable  of  being  freelv  changed,  addi- 

tional spring  pressure  being  provided  if  re- 
20  quired.  The  needle  is  secured  in  its  correct 

position  by  the  pressure  of  the  sound  box 
on  the  record  and  the  clamping  means  are 
preferably  oppositely-located  in  the  bore  of 
the    needle-holder,    so    that    the    needle    is 

25  grasped  and  held  at  the  u])per  end  by  one 
and  at  the  lower  end  by  the  other  clamping 
means.  It  may  be  understood  that  the  in- 

vention relates  also  to  needle-holders  having 
in  the  usual  manner  screws  for  fastening  the 

30  needle,  eventually  in  combination  with 
clamping  places. 
An  important  feature  of  the  present  in- 

vention consists  in  that  a  lateral  longitudi- 
nally-extending   slot    is    provided    in    the 

35  needle-holder  near  the  clamping  means, 
through  which  slot  the  needle  can  be  con- 

veniently introduced  into  and  removed  from 
its  operative  position  between  the  clamping 
means  through  the  sides  of  the  needle-holder, 

40  the  said  needle  meanwhile  moving  parallel 
to  its  longitudinal  direction.  This  lateral 
insertion  of  the  needle  presents  the  advan- 

tage that,  for  the  insertion  and  replacement 
of  the  needle,  a  mechanical  device  can  be 

45  arranged  whereby  the  needles  are  fed,  mov- 
ing pai'allel  to  themselves,  into  the  lateral 

slot  in  the  needle-holder,  in  the  contradis- 

•  tinction  to  the  known  needle-changing  de- 
vices in  which  the  needles  are  moved  along 

50  in  the  direction  of  their  axes.  The  lateral 
insertion  of  the  needle  further  presents  the 
possibility  of  arranging  the  mechanical 
needle-changing  device  independently  of  the 

sound-box  and  of  its  carrier-arm  and  of 
thereby  relieving  the  sound-box  of  the  55 
weight  of  the  needle-carrying  device.  The 
needle-holder  can  be  provided,  on  the  side 
opposite  to  the  inlet  slot,  with  an  additional 
slot  which  serves  for  the  feeding  out  of  the 
needles.  This  preferably  takes  place  in  such  60 
a  manner  that  the  new-needle  introduced 
laterally  into  the  needle  -  holder  automati- 

cally pushes  out  the  already  used  needle  still 
in  the  holder,  at  the  other  side. 
A  separate  locking  or  holding  device  may,  65 

if  desired  be  provided  on  the  needle-holder, 
this  device  being  constructed  in  such  a  man- 

ner that  it  holds  the  needle  elastically   in 
the  normal  jDosition.  but  automatically  opens 
by  the  lateral  pressure  when  a  needle  is  in-  70 
serted  and  replaced.    The  locking  or  holding 
means  for  the  needle  when  the  needle-holder 
is  made  with  two  oiDpositely-arranged  slots, 
is  formed  in  such  a  manner  that  when  in- 

serting a  new  needle  the  previously  used  one  75 
is  thrown  out  of  the  holder  by  a  spring. 

In  the  drawing,  Figure  1  is  an  underside 
view  of  a  sound-box  which  is  pivotally  at- 

tached to  the  sound-box  arm  and  which  has 

a    needle  -  holder    provided    with    clamping  80 
means  and   lateral  slots,  and  which  has  a 
retaining  spring  for  the  needle.    Fig.  2  is  a 
side  elevation  corresponding  to  Fig.  1.    Fig. 
3   is   a  side  elevation   of  a   sound-box  and 
needle-holder  with  a  lateral  slot  and  spring,  85 
in  combination  with  a  device  whereby  the 
needles  are  fed  out  of  a  needle-magazine  to 
the  lateral  slot  of  the  needle-holder.    Fig.  4 
is  a  plan  of  this  device  for  changing  the 
needles,  with  the  sound-box  depressed.    Fig.  90 

.")  is  an  oblique  elevation  looking  from  the 
front   Avith   the   sound-box   swung   up,   and 
with    the   needle-magazine   and   the  needle- 
changing  device  in  section.    Fig.  6  is  a  I'ear 
elevation  of  the  needle-changer.     Figs.  7  to  95 
9  show  an  example  of  construction  of  the 
needle-magazine  in  different  kinds  of  eleva- 

tion. Fig.  7  being  a  side  elevation  with  the 
front   wall   somewhat   drawn   up.  Fig.   8   a 
front  elevation,  and  Fig.  9  a  horizontal  sec-   100 
tion  of  Fig.  7.    Fig.  10  is  a  partial  side  ele- 

vation of  a  talking  machine  looking  in  the 
direction  of  the  arrow  A  of  Fig.  11.    Fig.  11 
IS  the  plan  corresponding  to  Fig.  10.     Fig. 
1'2  shows  a  sound-box  Avith  a  needle-holder  105 
having  two  slots  and  an  inserted  needle  in 



^ 1,015,363 

the  operative  position.  Fig.  13  is  an  eleva- 
tion of  the  soiind-box  looking  toward  the 

needle-holder.  Fig.  14  is  a  transverse  sec- 
tion on  the  line  I — II,  Fig.  13.  Fig.  15  is  a 

5  plan  corresponding  to  Fig.  13.  Fig.  16 
shows  the  needle-holder  in  section  and  simi- 

lar elevation  to  Fig.  13.  Figs.  17-20  show 
diagranimaticalh"  and  to  an  enlarged  scale, 
how  a  new  needle  is  inserted  into  the  needle- 

10  holder  and  the  previously  used  needle  re- 
moved. Figs.  21-23  are  vieAvs  of  the  needle- 

holder  with  two  slots,  in  combination  with 
a  needle-changer  in  different  operative  posi- 

tions of  the  latter.     Fig.  24  is  the  corre- 
15  sponding  j^lan  and  Fig.  25  a  side  elevation. 

In   the   form   of   construction   shown   in 
Fig.  1,  the  needle  2  is  in  the  bore  1  of  the 
needle-holder  3.     The  bore  1  is  not  round 
in  cross-section  but  is  enlarged  in  the  di- 

20  rection  of  the  sound  waves.  The  bore  1  is 
preferably  bounded  by  inclined  surfaces, 
between  which  the  needle  2  can  rest  firmly. 
The  clamping  places  can  also  form  curved 
surfaces,  so  that  the  bore  1  has  a  substan- 

25  tially  elliptical  cross-section.  The  force  re- 
quired for  the  clamping  of  the  needle  is  pro- 
duced by  the  friction  of  the  needle  on  the 

record  4  in  the  rotation  of  the  latter  in  the 
direction  of  the  arrow  5  (see  Fig.  3)  and  by 

30  the  working  pressure,  with  which  the  sound- 
box is  pressed  against  the  record. 

The  sound-l/ox  8  is  arranged  in  a  known 
manner  on  the  hollow  arm  6  hj  means  of  a 
U-shaped  connecting-piece  7  and  a  pivotal 

85  joint  9,  so  as  to  be  capable  of  being  moved 
up  and  down  and  so  that  the  weight  of  the 
sound-box  8  produces  the  downAvardly  di- 

rected working  pressure.  Since  the  needle 
2  rests  obliquely  on  the  record  4,  the  reactive 

40  force  acts  obliquely  on  the  point  of  the 
needle  2. 

The  needle  2  can  be  introduced  by  hand 
into  the  bore  1  and  be  held  fast  until  the 

sound-box  is  depressed  to  bring  the  needle 
45  2  on  to  the  record  4.  After  the  depression 

of  the  sound-box,  the  needle  can  be  released 
since  the  clamping  of  the  needle  is  caused 
by  the  supporting  thereof  on  the  record. 
The  needle  2  can  also  be  held  in  the  bore 

50  by  means  of  a  spring  10  (Fig.  1)  until  the 
said  needle  is  placed  on  the  record.  Instead 
of  the  spring  10,  any  other  well  known 
means  may  be  employed  to  prevent  falling 
out  of  the  needle  before  it  is  clamped. 

•55  In  the  form  of  construction  shown  in 

Figs.  1  and  2,  the  needle-holder  3  is  pro- 
vided on  one  side  Avith  a  longitudinal  slot 

11  for  the  lateral  introduction  of  the  needle. 
The  needle  2  is  here  inserted  parallel  to  its 

60  longitudinal  axis  into  the  bore  1  between  the 
clamping  places  of  the  needle-holder  3. 
From  Fig.  2  it  can  be  seen  that  the  needle 
lies  in  the  clamping  places  of  the  needle 
holder,  bounding  the  longitudinal  slot  11  in 

65  such  a  manner  that  it  cannot  fall  out  side- 

wise.     The  spring  10,  which  prevents  the 
falling  out  of  the  needle  in  the  direction  of 
its  axis,  also  prevents  it  from  falling  out 
laterally  since  it  presses  the  needle  against 
the  clamiDing  surfaces  bounding  the  slot  11.  ̂ q 
The  small  bolt  12  (Fig.  2)  bears  the  spring 
10,  and  simultaneously  serves  as  an  abut- 

ment for  the  upper  end  of  the  needle.    The 
bore  for  the  bolt  12  is  of  importance  in  the 
formation  of  the  bore  for  the  needle,  since  75 
the  former  limits  the  axial  bore  1  which  re- 

ceives the  needle  2.    The  needle  2  can  be  in- 
serted by  hand  through  the  lateral  slot  11. 

The  insertion  of  the  needle  from  the  side 

is  considerabl}^  more  convenient  than  in  the  go 
axial  dii'ection.     It  permits,  in  a  practical 
and  convenient  manner,  the  insertion  of  the 
needles  2  by  means  of  a  mechanical  device. 
For  this  purpose,  in  the  device  for  chang- 

ing the  needles,  the  movable  guide  13  for  85 
the  slider  14  is  provided  with  a  longitudinal 
slot  15,  in  which  a  needle  2  can  move  trans- 

versely to  the  longitudinal  direction  of  the 
slide.     The  longitudinal   slot  15  is  so  ar- 

ranged that   it  registers   exactly  with  the  90 
slot   11   in   the   needle-holder   3,   when   the 
guide  13  is  pushed  up  thereto.    The  slide  14 
likewise  moves  in  the  slot  15  of  the  guide  13. 
It  serves  for   feeding  the  needle  lying  in 
the  guide  13  to  the  lateral  slot  11  in  the  95 
needle-holder  3.    The  slot  15  in  the  guide  13 
is  normall}^  closed  by  a  detent  spring  16  in 
such   a   manner   that  the   needle   2   falling 
through  a  slot  17  in  the  guide  13  out  of  a  . 
needle-magazine    22    into    the    longitudinal  100 
slot  15  is  held  against  the  front  surface  of 
the  slide  14.    By  this  means,  further  needles 
2  are  prevented  from  falling  out  of  the  mag- 

azine 22  through  the  slot  17  into  the  guide. 
A  second  needle  2  fills  up  the  slot  17;  it  105 
takes  the  place  of  the  first  needle  after  the 
latter   has   been   inserted   into   the   needle- 
holder  3,  Fig.  5.     A  handle  18  is  fixed  in 
the  slide  14.    In  the  motion  of  the  slide  14, 
the  handle  18  takes  Avith  it  the  guide  13  by  110 
means  of  the  tension  of  a  spring  19  mounted 
on  the  guide,  until  the  stop  20  thereof  abuts 
against  the  frame  21  of  the  slide-device  and 
of  the  needle  magazine  22.     Instead  of  the 
fixed  stop  20,  a  stop  24  Avhich  is  adjustable  115 
as  desired  by  means  of  a  screw  23  or  the 
like,  can  be  emjoloyed.    This  adjustable  stop 
is  formed  by  the  head  24  of  the  screw  23  for 
example.     The  screAv-head  24  abuts  against 
the  end  25  of  the  base-frame  29  as  soon  as  120 
the  movable  guide  13  has  bridged  over  the 
space  betAveen  the  needle-changer  and  the 
needle-holder.     A  set-screw  27  in  the  bear- 

ing standard  28  of  the  scrcAv  23  serA^es  to 
secure  it  in  position  after  it  has  been  ad-  125 
justed.     The  guide  13  is  guided  on  a  base- 

plate 29  by  means  of  the  OA^erlapping  pieces 
30.     A  spring  31,  Avhich  engages  with  the 
handle  18  and  the  base-plate  29,  returns  the 
slide  14  and  the  guide  13  to  their  initial  130 
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positions,  acting  in  conjunction  with  the 
spring  19.  On  the  side  of  the  base-plate  29 
is  mounted  a  vertically  arranged  plate  32 
which  bears  the  magazine  22.  This  con- 

5  sists  of  a  sheet-metal  frame  33  with  flanges 
34,  which  grasp  the  vertical  plate  32.  A 
fastening  device  34  serves  for  securing  the 
magazine  22  to  the  plate  32.  The  front  wall 
35  of  the  magazine,  which  is  fixed  to  the 

j^O  cover  3G,  is  detachabl}'  connnected  to  the 
frame  33,  so  that  the  magazine  22  can  be 
conveniently  filled  with  needles  when  its 

outlet  opening  37  is  closed  by  a  sliding  shut- 
ter 38.     The  latter  is  provided  at  its  front 

15  end-piece  39  with  a  hole  40  which,  by  the 
application  of  a  lead  seal,  serves  for  pro- 

tecting the  filled  magazine  from  being 

opened  b}-  unauthorized  persons.  A  weight 
41    rests   loosely    in    the   magazine   22    and 

20  presses  on  the  needles  2  in  the  magazine  and 
the  needles  2  are  fed  thereby  with  certainty 
to  the  outlet-oi^ening  37.  The  magazine  22 
presents  the  advantage  that  it  can  also 
serve  as  a  storage-receptacle  for  the  needles 

25  2  instead  of  the  iicedle-case  otherwise  usu- 
ally employed. 

An  adjustable  stop  for  the  sound-box  b 
is  fixed  on  the  sound-box-arm  as  shown  in 
Fig.  4;  this  stop  consists  of  a  .screw  42  with 

30  head  and  locknut.  By  means  of  this  stop  42. 
the  position  of  the  swung  up  sound-box  can 
be  adjusted  in  such  a  numner  that  the  slot 
15  of  the  guide  13  and  tlie  longitudinal  slot 
11  of  the  needU'-holder  3  can  register  exactly 

35  with  each  other. 
An  advantage  of  the  transverse  insertion 

of  the  needles  consists  in  that  both  the 

needle-changing  device  and  also  the  maga- 
zine and  adjustable  stop  42  can  be  mounted 

40  <'n  the  box  43  of  the  talking  machine  (see 
Figs.  10  and  11)  or  on  the  sound-box-arm 
fi  (see  Figs.  3  and  4)  and  thus  do  not  load 
the  sound-box  8. 

In   the   form   of   construction   shown   in 

45  Figs.  3  and  4.  a  carrier-plate  45  is  secured 
to  the  arm  (>  l)y  means  of  a  strap  44.  On  the 

cai-i-ior  plate  45.  in  addition  to  the  needle- 
changer  13.  14  and  the  magazine  22.  there 
is  mounted  the  adjustable  stop  42.     In  the 

50  form  of  construction  shown  in  Figs.  10  and 
11.  the  needle-changer,  magazine  and  adjust- 

able stop  are  fixed  to  a  stand  4()  which,  by 

means  of  a  base-plate  47',  rests  on  the  box 
43  of  the  talking  machine.     The  stand  40 

55  directly  supports  the  base-plate  20  of  the 
needle-changer.  On  the  stand  40  is  fixed  an 
arm  47  which,  in  addition  to  the  adjustable 
stop  42.  also  bears  a  holding  device  48  for 
the  folded  up  sound-box  8.    This  holding  de- 

60  vice  engages  around  the  sound-box  8  (see 
Fig.  11)  and  holds  it  fast  by  means  of  the 
spring-catch  49.  so  that  it  cannot  be  bent  by 
the  lateral  pressure  in  the  introduction  of  a 
n(>w  needle. 

65      The  needle-changer,  in  the  form  of  con- 

struction shown  in  Figs.  3  to  11,  is  operated 

by  actuating  the  handle  18  after  the  sound- 
box 8  has  been  placed  against  the  stop  42 

and  the  used  needle  2  has  been  ejected,  by 
pressing  it  with  the  finger  to  one  side,  out  70 
of  the  slot  11  in  the  holder. 

In  the  form  of  construction  shown  in  Fig. 
12.  the  needle-holder  50  is  movably  attached 
to  the  sound-box  51  by  means  of  the  flexible 
strip  52.  The  slot  53  for  the  introduction  75 
of  the  needles  is  extended  through  the  whole 
needle-holder.     In  the  slot  are  the  grooves 
54  for  clamping  the  needles,  while  a  spring 
55  is  arranged  in  such  a  manner  that  the 
needle  in  the  slot  53  is  pressed  into  a  clamp-  80 
ing  groo\e  54.    For  this  purpose,  the  spring 
55  is  rounded  at  the  end  turned  toward 
the  slot  53  so  that  the  introduction  of  a  new 
needle  on  one  side  of  the  slot  53  is  facili- 

tated and  at  the  same  time  the  ejecticm  of  85 
the  old  needle  on  the  other  side  of  the  .slot 

53  by  spring  pressure  is  permitted.  As  can 

be  s'een  from  Fig.  12,  the  needle  is  held 
(tblicpiely  in  the  clamping  grooves  54  in  the 
slot  53.  in  the  operative  position  of  the  90 
sound-box.  by  the  weight  of  the  latter,  in 

which  position  the  spring  ̂ t~>  is  pressed  back 
by  the  needle. 
When  the  sound-box  with  the  improved 

needle-holder  is  combined  with  a  needle-  95 
changer  56.  as  shown  in  Figs.  21  to  25.  the 
slide  57  of  the  needle-changer,  which  effects 
the  introduction  of  the  new  and  tlie  chang- 

ing of  the  old  needle,  must  be  so  guided  in 
the  needle-changer  5G  by  means  of  the  pin  100 
58  and  its  forward  motion  must  be  limited 
in  such  a  manner  that  the  newly  inserted 
needle  is  not  pressed  out  beyond  the  correct 
normal  position  on  the  holder.  On  the  slide 
57.  or  on  the  pin  58.  is  mounted  a  haiulle  59  105 
which  for  the  purpose  of  moving  the  slide 
57.  is  operated  by  band.  or.  in  automatic 
talking  machines,  by  an  arm  moved  hy  tlie 

driving  gear.  Spiral  springs  00  and^Ol  con- nected to  the  pin  58  tend  to  hold  the  slide  110 
always  in  the  position  shown  in  Fig.  21. 
On  the  frame  of  the  needle-changer  50  is 
detachably  arranged  the  needle-magazine  02 
with  tlie  needles  2.  The  guide  03.  which  is 

capable  of  being  moved  on  the  needle-  115 
changer  frame  and  the  slit  04  of  which  re- 

ceives the  needles  2  froui  the  magazine  02 
and  holds  them  ready  for  the  slide  57,  by 
reason  of  the  action  of  the  spring  00.  i'S 
cai-ried  along  by  the  pin  58  of  the  slide  57.  120 
which  pin  is  guided  in  the  longitudimil  slot 
05  of  the  guide  03.  until  its  adjustable  st(!p- 
screw  00  abuts  against  the  frame  of  the 
needle-changer  and  prevents  further  motion. 
This  takes  place  when  the  guide  03  is  125 
brought  up  to  the  needle-holder  50  and  the 
insertion  of  the  needle  by  the  slide  57  is  to 

begin.  The  said  slide  is  limited  in  its  for- 
ward motion  in  that  the  pin  58  finally  abuts 

against  one  end  edge  of  the  slot  65. so  that  the  130 
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new  needle  cannot  be  pushed  out  beyond  its 
normal  position  in  the  holder.  The  rear- 

ward motion  of  the  slide  57  and  of  the  guide 
63  is  effected,  after  the  insertion  of  the  new 

5  and  the  ejection  of  the  old  needle,  by  the 
spiral  springs  60  and  61. 

The  sound-box  .62,  in  the  form  of  con- 
struction shown  in  Figs.  12  to  25,  is  also 

movably  connected  by  the  bent  sound-box- 
10  arm  7  to  the  joint-piece  9  of  the  arm  6.  A 

carrier-arm  67  secured  to  the  arm  6  bears 
both  the  needle-changer  56  and  also  the  ad- 

justable stop  68,  against  which  the  sound- 
box  52   can  rest  when  in  the   position   in 

15  which  it  is  raised  from  the  plate  4  (see 
Fig.  25). 

The  various  positions  of  the  needles  in  the 
insertion  and  changing  thereof  by  means  of 
the  slide  57  are  given  in  Figs.  17  to  20.    In 

20  Fig.  17,  a  new  needle  2  is  in  the  guide  63  of 
the  needle-changer  56  on  the  way  to  the 
needle  holder  50,  while  the  previously  used 
needle  69  is  still  in  the  slot  53,  i.  e.,  in  the 
clamping  grooves  54.     The  positions  of  the 

25  slide  57  of  the  guide  63  and  of  the  needles  2 
correspond  substantially  to  those  shown  in 
Fig.  22.  The  guide  63  is  stopped  in  its  fur- 

ther motion  by  the  sti-iking  of  the  screw  66 
against  the  frame  of  the  needle  changer.    In 

30  the  position  shown  in  Fig.  18,  the  slide  57  is 
pushed  farther  forward  and  the  needle  2 
has  entered  into  the  slot  53  in  such  a  manner 

that  it  touches  the  old  needle  69;  the  mov- 
able guide  63  is  held  fast  as  shown  in  Figs. 

35  17  and  22.  If  now,  according  to  Fig.  19,  the 
forward  motion  of  the  slide  57  is  continued, 
the  fresh  needle  2  forces  the  needle  69  oiit 

of  the  clamping  grooves  54  at  the  same  time 
overcoming  the  pressure  of  the  spring  55. 

40  As  shown  in  Fig.  20,  the  new  needle  2  then 
enters  the  place  of  the  old  needle  69  and  the 
spring  55  flying  back  into  the  position  shown 
in  Fig.  17  causes  the  used  needle  69  to  be 
ejected    from    the    slot    53    with    a    certain 

45  amount  of  force.  Thereupon  the  return  of 
the  slide  57  and  of  the  guide  63  takes  place 
by  means  of  the  springs  60,  61.  The  needle- 
holder  provided  with  two  slots  is  of  special 
importance  for  automatic  talking  machines 

50  with  automatic  mechanism  for  changing  the 
plates.  For  talking  machines  of  this  kind, 
it  is  necessary  that  the  insertion  and  ejec- 

tion of  the  needles  shall  take  place  auto- 
matically.    It  is  important  that  the  needle 

55  shall  be  capable  of  being  easily  changed. 
The  falling  out  of  the  needle  can  also  be 
temporarily  prevented  bj^  a  recess  turned  in 
the  needle  2  or  by  thickening  the  end  of  the 
needle. 

60  The  construction  of  the  needle-changer  in 
its  details  can  be  varied  as  desired,  similarly 
that  of  the  needle-magazine.  It  is  however 
always  of  importance  that  the  outlet-open- 

ings  of  the   magazine,  the   transverse   slot 
65  and  the  longitudinal  slot  of  the  slider-guide 

75 

shall  be  so  arranged  that  the  needle  is  moved 
parallel  to  its  longitudinal  direction  as  it 
is  fed  to  the  needle-holder. 

The  needle-holder  can  be  mounted  in  any 
desired  manner,  either  as  in  Figs.  1  and  2,  ̂q 
or  as  in  Fig.  12.  It  is  however  important 
that  the  needle-holder  shall  always  be  pro- 

vided with  a  lateral  longitudinal  slot  for 
the  lateral  insertion  of  the  needle. 

The  invention  is  not  limited  to  the  combi- 
nation of  the  needle-changer  with  a  peculiar 

construction  of  needle-holder,  since  it  is  pos- 
sible to  provide  a  needle-holder  having  any 

other  means  therein  for  securing  the  needle. 
Having  described  my  invention,  what  I  oq 

claim  and  desire  to  secure  by  Letters  Patent 

is: — 

1.  The  combination  with  a  sound  box,  of 
a  talking  machine,  of  a  stylus  bar  provided 
with  a  socket  for  supporting  a  needle  there-  gg 
in.  one  wall  of  said  socket  being  provided 
with  a  slot  of  less  width  than  the  correspond- 

ing width  of  the  socket  and  normally  wide 
enough  to  permit  the  insertion  and  removal 
of  a  needle  laterally  therethrough.  qq 

2.  The  combination  with  the  sound-box  of 

a  talking  machine,  of  a  needle-holder  hav- 
ing oppositeh'-arranged  clamping  means  for 

securing  the  needle  and  a  lateral  slot  for  the 
lateral  insertion  of  the  needle  between  said  95 
clamping  means,  and  a  spring  arranged  on 
the  needle-holder  near  the  slot  for  pressing 
the  needle  into  the  clamping  means. 

3.  A  sound  box  for  talldng  machines  com- 
prising a  stylus  bar  having  a  socket  for  ̂ oo 

holding  a  stylus  and  a  slot  of  less  width 
than  said  socket  and  extending  longitudi- 

nally thereof  for  permitting  the  lateral  in- 
sertion and  removal  of  a  stylus,  and  yield- 

ing means  arranged  to  engage  said  stylus  out-  io5 
side  of  said  socket  for  holding  said  stylus 
in  operative  position. 

4.  A  sound  box  for  talldng  machines,  com- 
prising a  needle  holder  socketed  at  one  end, 

a  spring  located  exteriorly  of  the  socket  and  no 
acting  in  a  line  normal  thereto,  and  a  needle 
juovable  laterally  into  and  out  of  the  said 
socket  in  opposition  to  the  said  spring. 

5.  A  sound  box  for  talking  machines,  com- 
prising a  needle  holder  socketed  at  one  end,  115 

a  spring  located  outside  of  said  socket  and 
extending  across  the  open  end  thereof,  and 
a  needle  movable  laterally  into  and  out  of 
said  socket  in  opposition  to  the  said  spring. 

6.  A  sound  box  for  talldng  machines,  com-  120 
prising  a  socketed  needle  holder,  a  spring 
arranged  on  the  exterior  of  the  socket  and 
controlling  the  entrance  to  the  same,  and  a 
stylus  movable  laterally  into  and  out  of  the 
said  socket  in  opposition  to  the  said  spring.  125 

7.  A  stylus  bar  provided  with  oppositely 
disposed  walls  for  holding  a  stylus,  and 
means  external  to  said  bar  arranged  to  hold 
a  stylus  obliquely  in  position  between  and 
against  said  walls.  iso 
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8.  The  combination  with  a  stylus  bar  hav- 

ing a  st3'lus  socket,  of  a  stylus  laterally  mov- 
able with  respect  to  said  bar  into  said  socket, 

and  yielding  means  to  hold  said  stylus  with 

5  its  longitudinal  axis  oblique  to  the  longi- tudinal axis  of  said  socket. 

9.  The  combination  with  a  stylus  bar,  hav- 
ing a  stylus  socket  polygonal  in  a  section 

perpendicular  to  the  longitudinal  axis  of 
10  the  socket,  and  a  slot  for  the  lateral  insertion 

of  a  stylus,  of  a  stylus  insertible  laterally 

into  said  socket  through  said  slot  and  mov- 
able laterally  in  said  socket  with  respect  to 

said  bar.  and  means  arranged  to  hold  said 

15  stylus  with  its  longitudinal  axis  oblique  to 
the  longitudinal  axis  of  said  socket. 

10.  The  combination  with  a  stylus  bar 

haviuff  a  stylus  socket  and  a  latoi-al  slot  for 
the  lateral  insertion  of  a  stylus  into  said 

20  socket,  of  a  spring  secured  to  said  bar  and 
normally  overlapping  the  end  of  said  socket 

and  adapted  to  engage  a  stylus  to  hold  the 
stylus  in  position. 

11.  In  a  talking  machine  the  combination 

25  with  a  swinging  sound  box,  of  needle  chang- 

ing mechauisiu  for  said  sound  box  for  auto- 
matically inserting  a  needle  laterally  into 

said  soujid  l)ox  and  for  simultaneously  eject- 
ing one  therefrom. 

30  V2.  In  a  talking  machine,  the  combinati(m 
with  a  needle  holder,  of  means  for  inserting 
a  needle  laterally  into  said  holder. 

13.  The  combination  with  a  sound  box  of 

a  talking  machine,  of  a  needle  holder  hav- 

35  ing  means  for  permitting  the  lateral  inser- 
tion and  remoAal  of  a  needle,  and  means 

separated  from  said  sound  box  for  support- 
ing a  plurality  of  needles  near  said  needle 

holder,  and  arranged  to  insert  and  remove 
40  needles  respectively  into  and  from  said 

holder. 

14.  The  combination  with  the  sound-box 

of  a  talking  machine,  of  a  needle-holder  hav- 
ing a  lateral  slot  and  clamping  means,  and 

45  a  device  for  inserting  a  needle  laterally  into 
said  slot  in  a  direction  at  right  angles  to  the 
longitudinal  axis  of  the  needle. 

15.  The  combination  with  the  sound-box 

of  a  talking  machine,  of  a  needle-holder  ha v- 
50  ing  a  lateral  slot  for  the  lateral  insertion  of 

the  needle,  oppositely  arranged  clamping 
means  in  said  needle-holder,  means  for  re- 

taining said  needle  in  said  holder,  a  needle- 
receptacle,  and  a  slide-device  for  moving  the 

55  needle  at  right  angles  to  its  longitudinal 
axis  out  of  the  needle-receptacle  into  the 
said  slot. 

16.  The  combination  with  the  sound-box 

of  a  talking  machine,  of  a  needle-holder  ha v- 
60  ing  a  lateral  slot  for  the  lateral  insertion  of 

the  needle,  oppositely-arranged  clamping 
means  in  said  needle-holder,  a  spring  for 
holding  a  needle  in  said  clamping  means,  a 
needle-receptacle,   a   movable   guide   and  a 

65  slide  in  said  guide  for  moving  said  needle  at 

right  angles  to  its  longitudinal  axis  into  said 
slot. 

17.  The  combination  with  the  sound-box 

of  a  talking  machine,  of  a  needle-holder  hav- 
ing oppositely-arranged  clamping  means  70 

and  a  lateraf  slot  between  said  clamping 

means,  a  spring  for  holding  a  needle  in  said 

clamping  means,  a  needle-receptacle  a  mov- 
able guide,  a  slide  sliding  in  said  guide  and 

moving  the  needle  in  a  direction  at  right  75 

angles  to  its  longitudinal  axis  into  the  lat- 
eral slot  in  said  needle-holder,  and  means 

for  adjusting  the  guide  to  the  slot  in  the 
needle-holder  before  the  slide  moves  the 
needle  forward.  80 

18.  The  combination  with  the  sound-box 

of  a  talking  machine,  of  a  needle-holder  hav- 
ing a  lateral  slot  and  oppositely-arranged 

clamping  means,  a  spring  for  retaining  a 

needle  in  said  clamping  means,  a  needle-re-  85 
ceptacle.  a  movable  guide,  a  slide  in  said 

guide  for  moving  a  needle  at  right  angles  to 
its  longitudinal  axis  into  the  lateral  slot  in 
said  needle-holder,  means  for  moving  said 
guide  and  said  slide,  a  frame  supporting  90 

said  guide  and  said  slide,  and  a  stop  for  co- 
acting  with  said  frame  to  limit  the  travel  of 
said  guide. 

19.  The  combination  witli  the  sound-box 

of  a  talking  machine,  of  a  needle-holder  hav-  95 
ing  a  lateral  slot  and  oppositely-arranged 
clamping  surfaces,  a  .spring  for  retaining  a 
needle  in  said  clamping  means,  a  movable 

guide,  a  slide  in  said  guide  for  moving  a 
needle  at  right  angles  to  its  longitudinal  100 
axis   into   the  lateral  slot   in   said   needle- 
holder,  a  frame  supporting  said  guide  and 
said  slide,  means  for  moving  said  guide  and 

said  slide,  and  an  adjustable  set-screw  for 
coacting  with  said  frame  to  limit  the  travel   105 
of  said  guide. 

20.  The  combination  with  the  soimd-box 

of  a  talking  machine,  of  a  needle-holder  hav- 
ing a  lateral  slot  and  oppositely  arranged 

clamping  surfaces,  a  spring  for  retaining  a  110 
needle  in  said  clamping  means,  a  movable 

guide,  a  slide  in  said  guide  for  moving  a 
needle  at  right  angles  to  its  longitudinal 

axis  into  tlie  lateral  slot  in  said  needle- 

holder,  means  for  moving  said  guide,  in  ad-  115 
vance  of  said  slide,  and  means  arranged 
therein  for  retaining  a  needle  in  said  guide. 

21.  The  combinatitm  with  the  sound  box 

of  a  talking  machine,  of  a  needle-holder  hav- 
ing a  lateral   slot  and   clamping  means,   a   120 

pivotal   arm   supporting  said  sound-box.   a 
needle-changing  device,  and  an  arm  secured 
to  said  first-named  arm  and  independent  of 

said  sound-box  for  supporting  said  needle- 

changing  device.  125 
22."  The  combination  with  the  sound  box 

of  a  talking  machine,  of  a  needle-holder  hnv- 
ing  a  lateral  slot  and  clamping  means,  a 

pivotal  arm  supporting  said  sound-box  so 
as  to  enable  it  to  swing  up  and  down,  a  130 
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needle-changing  device,  and  an  independent 
support  for  said  needle-changing  device  ar- 

ranged in  such  a  position  that  the  outlet  of 
the  needle-changing  device  registers  with  the 

5  lateral  slot  in  the  needle-holder  when  the 
sound-box  is  swung  up. 

23.  The  combination  with  the  sound-box 

of  a  talking  machine,  of  a  needle-holder  hav- 
ing a  lateral  slot  and  clamping  means,  and 

10  means  mounted  on  the  talking  machine  for 
ejecting  a  used  needle  through  the  said  lat- 

eral slot. 
24.  A  needle-holder  for  the  soimd-box  of 

a  talking  machine,  said  needle-holder  having 
15  two  oppositely-arranged  clamping  surfaces 

for  securing  the  needle,  two  oppositely-ar- 
ranged longitudinal  slots  for  the  simulta- 

neous insertion  and  removal  of  needles  mov- 
ing  at   right   angles  to   their   longitudinal 

20  axes,  and  a  spring  which  holds  the  needle  in 
its  normal  position  and  is  rounded  at  the 
end  ojoposite  the  opening  of  the  needle- 
holder  so  as  to  facilitate  the  ejection  of  the 
used  needle. 

25  25.  A  needle-holder  for  the  soimd-box  of 
a  talking  machine,  said  needle-holder  having 
oppositely-arranged  clamping  surfaces  for 
holding  the  needle  and  two  oppositely-ar- 

ranged longitudinal  slots  for  the  simulta- 
30  neous  lateral  insertion  and  removal  of 

needles,  in  combination  with  a  needle-chang- 
ing device  comprising  a  needle-receptacle,  a 

guide,  a  slide,  and  means  for  limiting  the 
forward  travel  of  said  slide. 

35  26.  A  needle-holder  for  the  sound-box  of 
a  talking  machine,  said  neeclle-holder  hav- 

ing clamping  means  for  holding  the  needle 
and  a  longitudinal  slot  for  the  lateral  inser- 

tion of  the  needle,  in  combination  with  a 
40  needle-changing  device  having  a  needle-re- 

ceptacle detachably  secured  thereto. 
27.  A  sound-box  for  talking  machines, 

comprising  a  needle-holder  having  means 
for  securing  a  needle  therein,  in  combina- 

45  tion  with  a  needle  magazine,  and  means  for 
feeding  a  needle  from  said  magazine  and 
inserting  it  laterally  into  said  holder. 

28.  A  sound-box  for  talking  machines, 
comprising   a   needle-holder   having   means 

50  for  securing  a  needle  therein,  in  combination 
with  a  needle  magazine,  and  means  for  re- 

moving a  needle  laterally  from  said  holder 
and  replacing  the  same  by  a  needle  from  said 
magazine. 

55  29.  In  a  talking  machine  the  combination 
with  a  laterally  swinging  arm,  of  a  sound 
box  supported  thereby  and  a  stylus  bar  pro- 

vided with  a  needle-holder,  a  magazine  for 
new  needles  detached  from  said  sound  box, 

60  and  means  to  eject  a  worn  needle  from  said 
needle  holder  and  to  replace  it  with  a  new 
needle  from  said  receptacle. 

30.  The  combination  with  a  stylus  bar 

having  means  for  holding  a  stylus  in  posi- 

tion, of  a  slider  for  inserting  the  stylus  lat-  65 
erallj^  into  said  position. 

31.  The  combination  with  a  stylus  bar 

having  means  for  holding  a  stylus  in  posi- 
tion, of  a  movable  guide  for  a  stylus,  and 

means  movable  with  respect  to  said  guide  70 
for  inserting  a  stylus  laterally  through  said 
guide  and  into  position  to  be  held  by  said 

stylus  bar. 
32.  The  combination  with  a  stylus  bar 

having  means  for  holding  a  stylus,  of  a  mov-  75 
able  guide,  a  slide  carried  by  said  guide  and 
movable  with  respect  thereto,  and  means  for 
moving  the  guide  toward  the  stjdus  bar  and 
then  moving  the  slide  with  respect  to  the 
guide  to  insert  a  needle  into  position  to  be  80 
held  by  the  stylus  bar. 

33.  The  combination  with  a  stylus  bar 

having  means  for  holding  a  stylus,  of  a  mov- 
able guide,  a  slide  carried  by  said  guide  and 

movable  with  respect  thereto,  and  means  for  85 
moving  the  guide  toward  the  stylus  bar  and 
then  moving  the  slide  with  respect  to  the 
guide  to  insert  a  needle  into  position  to  be 
held  by  the  stylus  bar,  said  means  being  con- 

trolled by  a  single  handle.  90 
34.  The  combination  with  a  stylus  bar 

having  means  for  holding  a  stylus,  of  a  mov- 
able guide,  a  slide  carried  by  said  guide  and 

movable  with  respect  thereto,  and  means  for 
moving  the  guide  toward  the  stylus  bar  and  95 
then  moving  the  slide  with  respect  to  the 
guide  to  insert  a  needle  into  position  to  be 
held  by  the  stylus  bar,  said  means  compris- 

ing a  stop  for  limiting  the  travel  of  the 
guide.  100 

35.  The  combination  with  a  stylus  bar 
having  means  for  holding  the  stylus,  of  a 
guide,  means  for  holding  a  stylus  in  said 
guide,  and  means  for  moving  the  stylus  lat- 

erally from  the  guide  into  position  to  be  105 
held  by  the  stylus  bar. 

36.  The  combination  with  a  stylus  bar 

having  means  for  holding  a  stylus,  of  a  mov- 
able guide,  yielding  means  for  holding  a 

stylus  in  said  guide,  and  a  slider  carried  by  110 
said  guide  and  movable  with  respect  there- 

to for  moving  the  stylus  laterally  from  the 
guide  to  the  stylus  bar. 

37.  In  a  talking  machine  the  combination 
with  a  movable  arm,  of  a  sound  box  carried  115 
thereby  and  movable  with  respect  thereto, 
and  having  a  stylus  bar  provided  with 
means  for  holding  a  stylus,  and  a  stylus 
magazine  carried  by  said  arm  independent 
of  said  sound  box.  120 

38.  In  a  talking  machine  the  combination 
with  a  movable  arm,  of  a  sound  box  carried 
thereby  and  movable  with  respect  thereto, 
and  having  a  stylus  bar  provided  with  means 
for  holding  a  stylus,  a  stylus  magazine  car-  125 
ried  by  said  arm  independent  of  said  sound 
box,  and  means  to  move  a  stylus  from  said 
magazine  toward  said  stylus  bar. 
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39.  In  a  talking  machine  the  combination 
with  a  movable  arm,  of  a  soimd  box  pivoted 
to  said  arm  and  having  a  stylus  bar,  a  st5dus 
magazine  fixed  upon  said  arm,  and  means  to 

5  move  a  stylus  from  said  magazine  toward 
said  stylus  bar. 

40.  In  a  talking  machine  the  combination 
Avith  a  movable  arm,  of  an  arm  pivoted 
thereto,  a  sound  box  carried  by  said  second 

10  mentioned  arm,  and  a  stylus  magazine  fixed 
Avith  respect  to  said  first  mentioned  arm. 

41.  In  a  talking  machine  the  combination 
with  a  movable  arm,  of  an  arm  pivoted 
thereto,  a  soimd  box  carried  by  said  second 

15  mentioned  arm,  a  stylus  magazine  fixed  with 
resjject  to  said  first  mentioned  arm,  and 
means  carried  by  said  first  mentioned  arm 
for  transferring  a  stylus  from  said  maga- 

zine toward  said  sound  box. 

20  42.  In  a  talking  machine  the  combination 
with  an  invertible  sound  box,  of  stjdus 
changing  mechanism  located  in  operative 
position  with  respect  to  said  sound  box  when 
said  sound  box  is  in  its  inverted  j^osition. 

25  43.  The  combination  with  a  stylus  bar,  of 
st^dus  changing  mechanism  comprising  a 
stylus  magazine,  and  means  for  transferring 
a  stylus  from  said  magazine  toward  said 
stylus  bar,  said  means  comprising  a  movable 

20  guide  for  a  stylus,  a  member  movable  in 
said  guide  for  ejecting  a  stylus  therefrom,  a 

fixed  support  for  said  guide,  a  yielding  con- 
nection between  said  guide  and  said  support, 

and  a  yielding  connection  between  said  guide 
and  said  movable  member.  35 

44.  The  combination  with  a  stylus  bar,  of 
stylus  changing  mechanism  comprising  a 
stylus  magazine,  and  means  for  transferring 
a  stylus  from  said  magazine  toward  said 
stylus  bar,  said  means  comprising  a  movable  40 
guide  for  a  stjdus,  a  member  movable  in  said 
guide  for  ejecting  a  stylus  therefrom,  a 
fixed  support  for  said  guide,  a  yielding  con- 

nection between  said  guide  and  said  support, 
a  yielding  connection  between  said  guide  and  45 
said  movable  member,  and  a  stop  on  said 
guide  to  limit  the  movement  thereof. 

45.  The  combination  with  a  stylus  bar,  of 
a  stylus  changing  mechanism  comprising  a 
stylus  guide,  a  slide  movable  in  said  guide,  50 
and  a  spring  ccmnected  to  said  guide  and 
normally  extending  into  the  path  of  said 
slide  for  holding  a  stylus  opposite  the  end 
of  said  slide. 

In  testimony  whereof  I  have  hereunto  set  55 
my  hand  in  presence  of  two  subscribing  wit- 
nesses. 

CLARENCE  VOGT. 

Witnesses : 
"\V0LDE5IAR   HaUPT, 
IIer^iaxx  Raselowsky. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents. 
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To  all  ivhom  it  may  concern:  i 
Be  it  known  that  I,  Herman  Kingel,  a  I 

citizen  of  the  United  States,  residing  in  the 
city  of  Newark,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain  j 
new  and  useful  Improvements  in  Phono- 

graphs for  Dolls  or  other  Toys,  of  which  the 
following  is  a  full,  clear,  and  exact  descrip- 

tion of  the  invention,  such  as  Avill  enable 
10  others  skilled  in  the  art  to  which  it  apper- 

tains to  make,  construct,  and  use  the  same, 
reference  being  had  to  the  accompanying 
drawings,  and  to  letters  of  reference  marked 
thereon,  forming  a  part  of  this  specification. 

15  Mj'-  invention  relates  more  especially  to 
phonographs  designed  to  be  placed  in  dolls 
or  other  toys,  whereby  it  can  be  constructed 
in  a  manner  so  simple  and  inexpensive,  as  to 
be  adapted  to  almo.st  universal  use  in  the 

20  pi'oduction  of  articulate  sounds,  and  espe- 
cially short  sentences  or  phrases  of  everyday 

speech. 
The  object  I  have  in  view  is  to  produce  a 

simple,  cheap  and  efficient  construction,  and 
25  my  invention  consists  in  the  various  novel 

devices  and  combinations  as  more  fully  here- 
inafter explained  and  pointed  out  hj  the 

claims. 
In  the  accompanying  drawings,  Figure  1 

30  is  a  side  elevation  of  my  impro\ed  phono- 
graph, showing  the  same  in  position  in  a 

dotted  vicAv  of  a  doll.  Fig.  2  is  a  front  view 
of  the  phonograph:  and  Fig.  3  is  another 
side  view  of  the  same. 

35  Similar  letters  of  reference  refer  to  like 

parts  throughout  the  specification  and  draw- 
ings. 

In  the  drawings,  a  represents  a  metal  strap 
bent  to  form  a  rectangular  supporting  frame 

40  and  provided  at  its  top  with  a  tubular  ex- 
tension h  for  the  reception  of  the  horn  c, 

and  the  reproducer  d. 
e  is  the  operating  shaft  screw-threaded, 

one  end  of  wliich  passes  througli  the  pivot- 
ally  arranged  nut  /,  Avhich  is  pivotally 
mounted  in  the  rectangular  flanges  g  formed 
integral  with  the  supporting  frame  a.  The 
lower  end  of  the  nut  /  rests  against  a  center- 

ing point  ̂ '  in  the  lower  flange  g,  and  the 
other  end  of  the  nut  rests  against  a  centering- 
point  i  passing  through  the  upper  flange  g 
of  the  frame.  A  gear  wheel  j  is  mounted 
upon  the  operating  shaft  e  and  meshes  with 
a  gear  wheel  k  which  is  secured  to  the  han- 

dle-shaft I.    The  handle  shaft  carrying  the  55 
gear  wheel  k  is  directly  journaled  in  one 
side  of  the  frame  a  and  has  secured  to  it  the 

handle  V .    The  gear  wheel  j  is  splined  to  the 
sliaft   e   and   held   in   position   against   the 
frame  a  by  means  of  the  tongue  m,  which  is  60 
formed  integral  with  the  frame  a,  the  end  of 
which  is  in  engagement  with  a  groove  n 
formed  on  said  gear.     Upon  the  shaft  e  is 
mounted   a   mandrel   o,    which   carries   the 
sound  record  p.     A  countershaft  q  extends  65 
across  between  the  side  pieces  of  the  frame  a 
beneath  the  shaft  e.  both  ends  of  which  .set 

against  the  centering  points  r.     The  shaft 
q  carries  a  balance  wheel  s  on  one  end,  while 
near  its  other  end,  it  carries  a  gear  wheel  t  70 
which  me.slies  with  the  gear  wheel  k,  thus 
connecting  shafts  q  and  c  together,  so  that 
the  balance  wheel  s  will  steady  the  revolving 
movement  of  the  shaft  e. 

To  provide  for  the  removal  of  the  sound  75 
record  p  from  the  supporting  frame  a,  the 
side  piece  of  the  frame  a  through  which  the 
shaft  e  passes,  is  slotted  on  one  side,  and  the 
shaft  is  swung  laterally  into  this  slot,  it  be- 

ing held  by  a  pivoted  locking  lever  m,  which  80 
is  pivoted  at  the  point  v  to  the  side  piece  of 
the  frame. 

The  means  employed  for  disengaging  the 
reproducing  point   from   the   record   while 
the  record  is  moved  back  to  the  position  of  85 
starting,    consist    essentially    of    a    loosely 
mounted  sliding  bar  ic  preferably  square  in 

cross-section,   the   ends    w'   of   which   pass 
through  and  slide  in  correspondingly  formed 
square  apertures  located  in  the  upper  ends  90 
of  the  side  pieces  of  the  supporting  frame 
a.     This  sliding  bar  xc  is  provided  on  its 
lower  edge  with  depending  wings  or  lugs  a?, 
the  inner  edges  of  which  are  designed  to  en- 

gage with  tlie  inner  and  outer  edges  of  the  95 
mandrel  o  and  to  be  moved  by  said  mandrel; 

The  upper  left  hand  end  of  the  sliding  bar 
w  is  provided  with  a  beveled  portion,  as  at 
x\  designed  to  engage  with  the  edge  of  the 
reproducer  d  and  to  lift  the  same,  thereby  100 
disengaging  the  reproducing  point  from  the 
record,  and  this  is  accomplished  when  the 
right  hand  edge  of  the  mandrel  o  engages 
the  inner  edge  of  the  right  liand  depending 
wing  or  lug  x  of  the  sliding  bar  w,  and  105 
forces  said  bar  toward  the  right  hand  end 
of  the  fi-ame  a.  The  tubular  stem  of  the  re- 

producer d  is  loosely  located  in  the  tubular 
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extension  h  of  the  supporting  frame  a  and 
the  reproducing  point  rests  by  gravity  upon 
the  sound  record  p. 
To  operate  the  instrument,  the  parts, 

5  namely,  the  shaft  e  and  mandrel  o  being  in 
the  position  shown  in  dotted  lines  in  Fig.  2, 
the  handle  V  is  turned,  revolving  the  sound 
record  p  beneath  the  reproducing  point  and 
at  the  same  time  advancing  the  sound  record 

■;o  in  the  direction  of  the  arrow  and  to  the  posi- 
tion shown  in  full  lines,  by  reason  of  en- 

gagement of  the  shaft  e  with  the  pivotally 
arranged  nut  /.  In  this  traveling  movement 
of  the  record  p  which  is  secured  to  the  man- 

15  drel  0,  the  right  hand  end  of  the  mandrel 
will  engage  with  the  inner  end  of  the  right 
hand  wing  x  of  the  sliding  bar  lo  and  will 
force  the  bar  toward  the  right,  causing  the 
edge  of  the  reproducer  d  to  engage  with  the 

20  beveled  portion  x'  of  the  upper  edge  of  the 
bar  10,  thereby  disengaging  the  reproducing 
point  from  the  record.  To  carry  the  sound 
record  back  to  the  point  of  starting,  so  that 

it  can  be  again  reproduced,  the  handle  I'  is 
25  turned  in  the  opposite  direction,  Avhereupon, 

the  left  hand  end  of  the  mandrel  o  engages 
with  the  inner  edge  of  the  left  hand  wing  x 
of  the  sliding  bar  to  which  forces  the  bar  to- 

ward the  left  hand  end  of  the  frame  and  per- 
30  mits  the  reproducer  d  to  ride  down  on  the 

beveled  portion  of  the  upper  edge  of  the  bar 
to,  when  the  parts  are  again  in  the  position 
shown  in  Fig.  1. 

To  provide  for  the  removal  of  the  sound 
35  record,  the  latch  u  is  moved  in  a  horizontal 

position  and  awa}^  from  the  operating  shaft 
e,  thus  permitting  said  shaft  to  be  swung 
around  the  pivoted  nut  /  and  out  of  the 
frame,  thereby  providing  ready  means  for 

40  putting  a  new  record  on  the  mandrel  with- 
out entirely  removing  the  shaft  e  from  the 

frame  a.  An  opening  in  the  body  of  the  doll 
in  juxtaposition  to  the  phonograph  which 
can  be  closed  by  a  suitable  door  or  cover,  will 

45  serve  the  purpose  of  gaining  access  to  the 
operating  mechanism  of  the  apparatus. 

The  construction  of  the  phonograph  de- 
scribed in  this  specification  was  devised  for 

use  in  a  doll  or  other  image;  but,  as  will  be 
50  readily  understood,  the  same  apparatus  may 

be  used  in  a  box  or  case  of  any  form  de- 
sired, and  that  many  variations  in  the  spe- 

cific form  and  construction  of  the  several 
parts  may  be  made  Avithout  departing  from 

55  the  spirit  of  the  invention. 
I  claim : 

1.  In  a  phonograph,  the  combination  with 
a  supporting  frame,  a  loosely  mounted  re- 

producer mounted  in  the  upjoer  part  of  said 
60  supporting  frame,  of  a  longitudinally  mov- 

ing operating  shaft,  a  mandrel  rigidly  se- 
cured to  said. shaft  and  rotating  therewith, 

and  a  stationary  pivotally  supported  feed 
nut,  said  feed  nut  being  located  in  the  sup- 

65  porting  frame  for  advancing  the  operating 

shaft,  said  shaft  being  centered  by  said  nut, 
so  that  by  swinging  it  laterally  it  moves  with 
said  nut,  and  means  slidably  mounted  in  the 
upper  end  of  the  supporting  frame  adapted 
to  be  acted  upon  by  the  sides  of  the  man-  70 
drel  and  to  act  upon  the  under  side  of  the 
reproducer  for  disengaging  the  reproducing 
point  from  the  record  while  the  record  is 
being  turned  back  to  the  position  of  start- 

ing. 75 
2.  In  a  phonograph,  the  combination  with 

a  reproducer,  an  operating  shaft,  mechanism 
operatively  connected  with  said  operating 
sliaft  for  advancing  it,  a  pivotally  supported 
feed  nut  for  advancing  the  operating  shaft,  80 
said  shaft  being  centered  by  said  feed  nut, 
so  that  by  swinging  it  laterally  it  moves 
with  said  nut  and  means  slidably  mounted 
in  the  upper  end  of  the  supporting  frame 

adapted  to  act  on  the  under  side  of  the  re-  85 
producer  for  disengaging  the  reproducing 
point  from  the  record  while  the  record  is 
being  turned  back  to  the  position  of  start- 
ing- 

3.  In  a  lilionograph,  the  combination  with  90 
a  supporting  frame,  of  a  jiivotally  arranged 
feed  nut  located  in  one  side  of  said  support- 

ing frame,   an   operating   shaft  being  cen- 
tered at  one  end  by  said  feed  nut,  and  held 

in  a  slot  in  the  frame  at  the  other  end,  so  95 
that  by  swinging  it  laterally  it  moves  with 
the  said  nut,  mechanism  operatively  con- 

nected with  said  operating  shaft  for  advanc- 
ing it,  and  a  loosely  mounted  reproducer 

mounted  in  the  upper  end  of  said  supporting  100 frame. 

4.  In  a  phonograph,  the  combination  with 
a  supporting  frame,  of  a  pivotally  arranged 
feed  nut  located  in  one  side  of  said  support- 

ing frame,  an  operating  shaft  being  centered  1^5 
at  one  end  by  said  feed  nut,  and  held  in  a 
slot  in  the  frame  at  the  other  end,  so  that  by 
swinging  it  laterally  it  moves  with  the  said 
nut,  mechanism  operatively  connected  with 

said    02)ei;ating   shaft   for    advancing   it,    a  ̂^^ 
looselj'  mounted  reproducer  mounted  in  the 
ui^per   end   of  said   supporting   frame   and 
means  yieldingly   supported   in   the   lipper 
part  of  said  frame  for  disengaging  the  re- 

producing point  from  the  record  while  the  ̂ ^^ 
record  is  being  turned  back  to  the  position 
of  starting. 

5.  In  a  phonograph,  the  combination  with 
a  sujDporting  frame  j^rovided  with  integral 

inwai'dly  projecting  flanges,  a  feed  nut  piv-  ■'•^^ 
otally  located  between  said  flanges,  an  oper- 

ating shaft  passing  through  and  being  lon- 
gitudinally moved  by  said  nut  and  capable 

of  being  swung  laterally  with  said  nut, 

mechanism  operative!}^  connected  with  said  ̂ ^^ 
operating  shaft  for  advancing  it,  a  loosely 
mounted  rei^roducer  mounted  in  the  upper 
part  of  said  supporting  frame  and  a  slide 
bar  located  in  the  upper  part  of  said  frame, 
the  lower  edge  of  said  bar  being  provided 
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with  depending  Ings  and  the  upper  edge 
Avith  a  beveled  portion  for  disengaging  the 
re2:)rodiicing  point  from  the  record  while 
the  record  is  being  turned  back  to  the  jDOsi- 

5  tion  of  starting. 
G.  In  a  phonograph,  the  combination  with 

a  supporting  frame  provided  with  integral 
iuAvardly  projecting  flanges,  a  feed  nut  piv- 
otally  located  between  said  flanges,  an  oper- 

10  ating  shaft  passing  through  and  being  lon- 
gitudinally moved  by  said  nut  and  capable 

of  being  swung  laterally  with  said  nut,  a 
gear  wheel  splined  on  the  operating  shaft 
and  held  in  position  by  a  tongue  formed  in- 

15  tegral  with  the  supporting  frame,  means 
secured  to  the   frame  and   in   enjraffement 

with  said  gear  wheel  for  advancmg  the  op- 
erating shaft,  a  loosely  mounted  reproducer 

mounted  in  the  upper  part  of  said  support- 
ing frame  and  a  slide  bar  located  in  the  up- 
per part  of  said  frame,  the  lower  edge  of 

said  bar  being  jorovided  with  depending 

lugs  and  the  upj^er  edge  with  a  beveled  por- 
tion for  disengaging  the  reproducing  point 

from  the  record  while  the  record  is  being 
turned  back  to  the  position  of  starting. 

This   si^ecification   signed    and   witnessed 
this  nth  day  of  February,  1910. 

HERMAN  RINGEL. 
Witnesses : 

Fredk.  C.  Fischer, 
c.  a.  axliston. 

20 

25 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
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1,015,633. Specification  of  Letters  Patent  Patented  Jan.  33, 1913. 

Application  filed  June  16,  1910.     Serial  No.  567,280. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  N.  Huntek, 

a  citizen  of  the  United  States,  residing  at 
Blanchester,  in  the  county  of  Clinton  and 

5  State  of  Ohio,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Eepro- 
ducers  for  Talking-JNIachines,  Telephones, 
&c. ;  and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of 

IQ  the  invention,  such  as  will  enable  others 
sldlled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

My  invention  relates  to  new  and  useful 
improvements    in    sound    reproducers    for 

15  talking  machines,  telephones,  etc.,  and  is 
more  particularly  an  improvement  over  my 
former  Patent  #875,352,  issued  December 
31,  1907  and  my  object  is  to  provide  means 
in  connection  with  a  sound  receiving  cham- 

20  ber  for  suppressing  or  eliminating  all 
sounds  other  than  the  pure  and  finer  tones 
produced  by  the  diaphragm. 

A  further  object  is  to  provide  means  for 
intensifying  the  tone  sound  without  affect- 

26  ing  the  quality  of  the  tone. 
A  further  object  is  to  provide  adjustable 

means  for  increasing  or  decreasing  the  in- 
tensity of  the  sound. 

A  further  object  is  to  provide  means  for 
30  preventing  outside  disturbances  or  noises 

from  reaching  the  diaphragm,  when  the 
diaphragm  is  in  use  for  reproducing  pur- 

poses, and,  a  further  object  is  to  provide 
means    for    adjusting    the    tension    on    the 

35  sound  excluding  or  arresting  mechanism. 
Other    objects    and    advantages    will    be 

hereinafter  referred  to  and  more  particu- 
lai-ly  pointed  out  in  the  specification  here- imto  annexed. 

40  In  the  accompanying  drawings  which  are 
made  a  part  of  this  application,  Figure  1  is 
a  vertical  central  sectional  view  through  the 
device  removed  from  the  diaphragm.  Fig. 
2  is  a  bottom  plan  view  thereof.    Fig.  3  is 

46  a  sectional  view  as  seen  on  line  3 — 3  Fig.  1. 
Fig.  4  is  a  sectional  view  similar  to  Fig.  1, 
showing  a  slightly  modified  form  of  de- 

vice, and.  Fig.  5  is  a  detail  sectional  view 
of  a  disk  used  in  connection  with  the  de- 

50  vice  shown  in  Fig.  4. 
Eef erring  to  the  drawings  in  which  simi- 

lar reference  numerals  designate  corre- 
sponding parts  throughout  the  several 

views,  1  indicates  a  cap,  which  is  constructed 
66  in  the  usual  or  any  preferred  manner,  the 

flange  2  thereon  being  adapted  to  receive 

the  usual  or  any  preferred  form  of  dia- 
phragm (not  shown)  and  in  the  under  face 

of  the  cap  1  is  formed  a  cavity  3,  which 
cavity  is  preferabl}^  dome-shaped  and  is  qq 
adapted  to  gather  the  sound  produced  by 
the  needle  of  the  diaphragm.  It  is  cus- 

tomary in  devices  of  this  class  to  place  the 
cap  immediately  back  of  the  diaphragm 
and  convey  the  sounds  through  a  central  65 
opening  in  the  cap  and  directly  into  a  horn 
or  other  device,  but  when  so  doing,  the  me- 

chanical sounds  of  the  machme  are  fully  re- 
produced and  rendered  audible,  thus  de- 

stroying the  finer  tones  or  sounds.  To  over-  70 
come  this  objectionable  feature,  I  provide 
means  for  eliminating  all  tones  save  the 
finer  sound  vibrations  by  introducing  cen- 

trally' through  the  cap  1,  a  tube  or  similar 
device  4,  the  inner  end  of  which  is  extended  75 
through  the  cap  to  a  point  adjacent  the 
diaphragm,  when  the  cap  is  properly  con- 

nected with  the  diaphragm.  The  inner  end 
of  the  tube  is  closed  and  in  order  to  admit 
the  sound  waves  into  the  tube,  that  portion  80 
of  the  wall  of  the  tube  projecting  through 
the  cap  is  provided  with  openings  5,  prefer- 

ably four  in  number,  but  if  preferred,  a 
greater  or  less  number  of  the  openings  may 
be  provided  or  an  elongated  slot  substi-  85 
tuted  for  the  openings.  The  opposite  end 
of  the  lube  4  is  extended  a  distance  from 
the  cap  and  is  left  open,  so  that  Ihe  sound 
waves  may  escape  therefrom  and  in  order 
to  increase  the  volume  of  the  tone,  a  bell  6  90 
is  introduced  over  the  tube  4,  so  as  to  carry 
the  sound  waves  back  to  a  point  adjacent 
the  cap  1,  before  they  are  released  into  llio 
horn  or  other  device  for  receiving  Ihe  same. 

The  tube  4  and  bell  6  are  preferably  ta-  95 
pered  outwardl}'  from  their  closed  ends,  so 
that  Ihe  sound  vibrations  will  more  readily 
pass  througli  the  same  and  as  the  closed  end 
of  the  bell  is  opposed  to  the  open  end  of  the 
lube,  the  flares  of  the  tube  and  bell  will  be  1^0 
in  opposition  to  each  other.     In  order  to 
regulate  the  volume  of  sound  through  the 
tube  and  bell,  said  bell  is  adjustably  mount- 

ed with  respect  to  the  tube  by  extending  a 
spider  7  across  the  open  end  of  the  tube  105 
and   extending  upwardly   from   the  center 

thereof   is   a   stud   8,   which   is   exteriorh" 
threaded   and   around   said   stud    is   intro- 

duced a  sleeve  9,  which  is  interiorly  and  ex- 
teriorly threaded,  the  interior  threads  en-  110 

gaging  the  threads  of  the  stud,  while  the  ex- 
terior threads  are  engaged  by  a  nut  10,  and 
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by  means  of  which  the  bell  is  locked  in  en- 
gagement with  the  sleeve.  The  lower  end 

of  the  sleeve  is  provided  with  a  peripheral 
flange  11,  upon  which  the  bell  rests,  said 

5  flange  fitting  within  the  bell,  while  the  niit 
10  is  placed  on  the  opposite  sid^  of  the  bell, 
thereby  locking  the  closed  end  of  the  bell 
between  the  flange  and  nut,  when  the  nnt  is 
turned  home  on  the  sleeve.    When  increas- 

10  ing  the  volume  of  sound,  the  sleeve  9  is 
turned  outwardly  on  the  stud  8  and  vice 
versa  when  the  volume  of  soimd  is  reduced, 

a  locking  nut  12  being  introduced  on  to  the 
free  end  of  the  stud,  so  that  when  the  lock- 

15  ing  nut  is  turned  against  the  end  of  the 
sleeve,  said  sleeve  will  be  held  in  its  ad- 

justed position  on  the  stud. 
The  cap  1  has  attached  thereto  an  elon- 

gated band  13,  which  is  preferably  formed 
20  integral  with  the  cap,  although  the  same 

may  be  formed  separable,  if  desired.  This 
band  is  arranged  to  receive  the  end  of  the 
usual  form  of  horn  or  other  device  and  is 
preferably  flared  from  its  inner  to  its  outer 

25  end  and  as  communication  with  the  out- 
side atmosphere  is  complete^  closed  at  the 

point  of  intersection  of  the  band  with  the 
cap,  the  sound  produced  by  the  diaphragm 
will  be  greatly  intensified  when  it  reaches 

30  the  horn. 

In  practice,  it  has  been  found  that  the 
finer  tones  are  produced  at  a  point  farthest 
from  the  center  of  the  diaphragm  and  in 
order  to   eliminate  the  harsh   sounds  pro- 

35  duced  by  the  needle  at  the  center  of  the  dia- 
phragm, the  closed  end  of  the  tube  4  is  pro- 

^dded  with  a  recess  14  and  as  said  recess  is 

immediately  above  the  needle,  the  usual 
scratching  or  other  sounds  produced  by  the 

40  needle  will  be  delayed  by  the  recess,  and  re- 
flected from  the  walls  thereof  to  be  commin- 

gled with  and  somewhat  smothered  by  the 
more  perfect  and  mellow  tones  which  are 
passed   through  the   openings   in   the   tube 

45  and  emitted  from  the  horn  attached  thereto. 
The  atmospheric  pressure  produced  by  the 
volume  of  air  collected  in  the  recess  14  will 

also  serve  to  modifj^  the  vibration  of  the 
diaphragm  and  maintain  a  uniform  vibra- 

50  tion  thereof. 

As  best  shown  in  Fig.  4,  I  have  also  pro- 
vided a  slightly  modified  form  of  device 

which  consists  of  extending  a  wire  15 
lengthwise  of  the  tube  4,  the  lower  end  of 

55  the  wire  being  attached  to  a  disk  16,  the 
shank  17  of  which  projects  through  the 
closed  end  of  the  tube,  while  the  opposite 
end  of  the  wire  enters  a  central  opening  18, 
through  the  stud  8  and  is  attached  to  a  disk 

60  19  at  the  outer  end  of  the  stud.  The  disk  19 

is  provided  with  a  pair  of  inwardly  project- 
ing ears  20,  through  which  is  entered  a 

screw  21,  aroimd  which  the  wire  is  attached, 
the  outer  end  of  the  wire  having  a  loop, 

65  through  which  the  screw  extends  and  by 

attaching  the  outer  end  of  the  wire  in  this 
manner,  it  can  be  readily  disengaged  from 
between  the  ears,  should  it  be  desired  to  re- 

move the  bell  from  the  tube.     In  order  to 
increase  or  decrease  the  tension  of  the  wire,  70 
a  nut  22  is  introduced  around  the  stud  8 
before  the  disk  19  is  placed  thereover  and  in 
addition  to  the  nut  22,  I  provide  a  jam  nut 
23,  the  object  of  which  is  to  hold  the  nut  22 
against  rotation,  when  said  nut  is  properly  75 
set.     The  end  of  the  opening  through  the 
stud  is  hermetically  sealed  by  placing  be- 

tween the  nut  22  and  disk  19  a  gasket  or  the 
like  24,  Avhich  is  preferably  c(mstructed  of 
rubber,  while  a  similar  gasket  2.5  is  placed  80 
between  the  disk  16  and  end  of  the  tube  4. 
The  wire  15,  when  drawn  reasonably  tight, 

is  ada^Dted  to  be  vibrated  by*  and  to  a  cer- 
tain degree  absorb  the  harsher  and  higher 

toned  sounds.    This  action  somewhat  tones  85 
down  the  tube  4  and  allows  the  softer  sound 

waves    to    pass    therethrough    almost    un- 
molested.   In  this  instance,  the  face  of  the 

end  section  of  the  tube  is  formed  concave, 
which  serves  to  hold  the  sound  waves  pro-  90 
duced  at  the  center  of  the  diaphragm.    The 
gaskets  24  and  25  also  prevent  the  sound 
waves  from  passing  into  the  parts  to  which 
the  wire  is  attached,  thus  eliminating  any 
effect  that  an  outside  noise  or  jar  might  95 
otherwise  have  upon  the  diaphragm.     By 
this  construction,  it  will  be  readily  seen  that 
none  but  the  finer  tones  will  be  reproduced 
and  that  the  intensit}^  of  the  sound  may  be 
readih^  increased  or  decreased,  as  occasion  100 
may  require.    It  will  further  be  seen  that  in 
view  of  the  simplicity  of  this  device,  it  can 

be   very   cheaplj'^   constructed   and   can   be 
readilj^  attached  and  operated  in  comiection 
with  any  form  of  sound  producing  device  105 
and  it  will  likewise  be  seen  that  by  placing 
the  wire  through  the  tube  in  the  manner 
shown,   any   outside   influences  will  be  ex- 

cluded from  the  diaphragm.     It  will  also 
be  understood  that  although  I  have  shown  no 
but  one  wire,  any  number  of  wires  may  be 
used,  as  occasion  may  require. 

What  I  claim  is : — 
1.  In  a  sound  reproducer,  the  combination 

with  a  cap,  of  a  hollow  member  havdng  one  H^ 
of  its  encls  extended  through  the  cap,  said  ■ 
end  being  closed  and  the  opposite  end  open, 
an  additional  hollow  member  extending 
over  the  first  hollow  member,  means  to  ad- 

just the  second  hollow  member,  the  first  120 
hollow  member  having  openings  therein  to 
admit  sound  from  the  cap  and  the  closed 
end  of  said  first  hollow  member  having  a 
recess  therein. 

2.  In  a  sound  reproducer,  the  combination  ^^5 
with  a  cap,  of  a  hollow  member  projecting 
through  said  cap,  one  end  of  the  hollow 
member  being  closed  and  a  stiid  at  the  oppo- 

site end  thereof,  a  wire  extending  through 

the  hollow  member  and  stud,  disks  for  se-  ̂ ^^ 
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cuinng  the  ends  of  said  wire  in  said  hollow 
member,  and  means  at  the  end  of  the  stud 
to  increase  or  deci-ease  the  tension  of  the 
wire. 

3.  In  a  sound  reproducer,  the  combination 
with  a  hollow  member  having  one  of  its  ends 
closed  and  a  stud  at  the  opposite  end  of  the 
hollow  member,  of  a  wire  extending  longi- 

tudinally through  the  hollow  member  and 
through  the  stud,  a  disk  at  each  end  of  the 
wire  to  anchor  said  ends  and  means  sur- 

rounding the  stud  adapted  to  direct  pressure 
against  one  of  the  disks  and  regnilate  the 
tension  of  the  wire. 

4.  In  a  sound  reproducer,  the  combination 
with  a  hollow  member  having  a  closed  end 

and  a  stud  at  its  opposite  end,  of  a  wire  ex- 
tending through  the  hollow  member  and 

through  said  stud,  a  disk  at  each  end  of  the 
wire,  to  which  the  wire  is  secured,  means  to  20 
increase  the  tension  of  the  wire  and  gaskets 
between  the  disks  and  parts  with  which 
they  engage  to  prevent  the  vibration  of  the 
wire  affecting  said  parts. 

In  testimony  whereof  I  have  signed  my  25 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  N.  HUNTER. "Witnesses : 

A.  J.  Savage, 
JopiN  A.  Kelly. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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ENGLISH,   OF  CAMDEN,   NEW  JERSEY,   ASSIGNOR  TO   VICTOR  TALKING 
MACHINE  COMPANY,    A   CORPORATION   OF   NEW  JERSEY. 

TALKING-MACHINE. 

Specification  of  letters  Patent.  Patented  Feb.  6,  1913. 
Application  filed  February  20,  1909.     Serial  No.  479,105. 

To  all  whom  it  may  concern: 
Be  it  known  tliat  I.  Johx  C.  Exgli.sh,  a 

citizen  of  the  United  States,  and  a  resident 

of  the  city  of  Camden,  count}'  of  Camden, 
5  and  State  of  New  Jer.sey,  liave  invented  cer- 

tain new  and  u.seful  Improvements  in  Talk- 
in<i-^Iachines,  of  which  the  foHowing  is  a 
full,  clear,  and  exact  description,  reference 
being  had  to  the  accompanying  drawings, 

10  forming  part  of  this  .specification. 
The  main  objects  of  this  invention  are  to 

provide  a  talking  machine  having  an  in- 
clo.sed  cabinet  provided  with  a  plurality  of 
o2)enings,  and  an  amplifier  in  the  cabinet 

15  ajid  adjustable  to  register  with  any  one  of 
said  openings;  to  provide  a  talking  machine 
inclosed  in  a  cabinet  having  a  sound  outlet  in 
one  side  thereof  and  which  is  adapted  for 
convenient  operation  in  a  corner  of  a  room 

L'O  or  in  a  similar  position  ;  to  provide  a  compact 
inclosed  talking  machine  having  a  compara- 

tively hxrge  storage  space  for  records  and 
comparatively  large  and  efficient  sound 
amplifying    means;    to    provide    a    talking 

25  machine  having  a  sound  amplifier  pro- 
vided with  an  outlet  in  a  casing,  and 

in  which  means  are  provided  to  de- 
flect the  vibrations  transmitted  from  the 

side  of  the  amplifier  upwardly  or  in  a  di- 
30  rection  different  from  that  in  which  the  vi- 

brations are  delivered  from  the  outlet  of  the 

am]ilifier;  and  to  provide  other  improve- 
ments as  will  ai^i)ear  hereinafter. 

In  the  accompanying  drawings,  Figure  1 
35  is  a  front  elevation  of  a  talking  machine 

con.structed  in  accordance  with  this  inven- 

tion ;  Fig.  2  a  rear  elevation  parth*  in  sec- 
tion  of  the  same:  Fig.  3  a  side  elevation  of 
the  same  partly  broken  away  to  show  the 

10  amplifier:  Figs.  4  and  5  a  rear  elevation  and 
a  fragmentary  side  elevation  partly  in  sec- 
lion  of  the  upper  portion  of  the  same,  show- 

ing the  rear  door  thereof  open:  Fig.  6  a 
fragmentary  horizontal  section  on  the  line 

4  5  0 — G  of  Fig.  2;  and  Fig.  7  a  side  elevation 
partly  in  section,  of  the  amplifier. 

Referring  to  the  drawings,  one  embodi- 
ment of  this  invcnti(m  comprises  a  substan- 
tially rectangular  upright  cabinet  having  a 

50  compartment  1  at  the  top.  with  a  movable 

cover  2  inclosing  the  usual  turntable  3 
adapted  to  carry  a  disk  record  4,  and  a 

radial  hollow  sound  convej'ing  arm  ">,  carry- 
ing at  its  free  end  the  usual  sound  repro- 

ducer 6  with  which  it  comnumicates  and  55 

opening  downwardly  through  the  hollow 
bracket  7  upon  which  it  is  pivoted,  into  an 
aperture  8  through  the  bottom  wall  9  of  the 
top  compartment  1  through  which  it  com- 

municates with  the  amplifier.  The  ampli-  60 
fier  or  resonator  is  located  in  a  compartment 
or  inclosure  in  the  rear  portion  of  the  cabi- 

net between  a  vertical  partition  10  and  the 
back  wall  11  of  the  cabinet  and  between  the 
bottom  wall  12  of  the  cabinet  and  the  bottom  65 

wall  9  of  the  top  compartment  of  the  cabi- 
net. The  vertical  partition  10  extends  from 

the  bottom  12  of  the  cabinet  to  the  bottom 

of  the  top  compartment  containing  the 
sound  reproducer  and  is  substantially  paral-  70 
lei  to  the  back  of  the  cabinet,  extending  the 
full  distance  between  the  sides  13  and  14, 
of  the  cabinet.  The  greater  part  of  the 
u])per  half  of  the  back  of  the  cabinet  is  in 
the  form  of  a  vertical  door  or  closure  15  75 
mounted  at  its  lower  edge  upon  hinges  16  to 
swing  outwardly  upon  a  horizontal  axis 
whereby  access  may  be  had  to  the  compart- 

ment containing  the  amplifier.  The  door 

may  have  a  spring  catch  1.5'  at  its  upper  80 
edge  to  hold  the  door  when  closed. 
A  connection  is  provided  between  the 

upper  portion  of  the  door  1;")  and  the  fixed poition  of  the  cabinet  whereby  the  said  door 
or  closure  may  be  held  in  an  inclined  po.si-  85 
tion  (as  shown  in  Fig.  5),  to  deflect  the 
sound  waves  produced  by  vibration  of  the 
I'ear  .side  of  the  amplifier  directly  into  the 
open  air.  This  connection  may  be  a  pair 

of  links  17  pivoted  together  end'  to  end.  one  90 end  of  one  link  being  pivoted  at  18  to  the 
upper  portion  of  the  door  and  the  other  link 
being  provided  near  its  free  end  with  a 
recess  in  its  lower  edge  engaging  OAcr  a  pin 
10  rigid  with  the  cabinet.  When  the  door  95 
is  closed,  the  links  fold  together  and  when 
it  is  desired  to  open  the  door  wider  than  the 
links  would  allow,  the  inner  link  may  be 
lifted  fr(Mu  engagement  with  the  pin  19. 

The  amplifier  is  supported  by  a  rigid  hoi-  100 
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low  bracket  20  depending  in  the  cabinet  and 
forming  a  part  of  the  amplifier.  This 
bracket  has  a  base  plate  21  integral  therewith 
and  having  a  flat  horizontal  upper  surface 

5  Avhich  is  rigidly  secured  to  the  under  sur- 
face of  the  bottom  9  of  the  top  compartment 

of  the  cabinet  by  means  of  the  thumb 
screws  22  which  have  knurled  heads  23  lo- 

cated in  the  top  compartment,  the  screws 
IQ  extending  through  the  bottom  9  into  the 

base  plate,  whereby  the  bracket  may  be  at- 
tached or  detached  from  its  support.  The 

bracket  is  in  the  form  of  a  goose  neck  ex- 
tending  longitudinal!}^  in  a  compound  .curve 

15  and  terminates  at  its  lower  end  in  a  sub- 
stantially vertical  plate  24  integral  there- 

with and  having  a  flat  face  for  sui)porting 
the  bod}'  of  the  amplifier.  An  aperture  25 
substantially  circular  in  cross  section,  ex- 

20  tends  longitudinally  through  the  bracket, 
tapering  upwardly  and  opening  at  its  upper 
end  through  a  tubular  extension  26  of  the 
bracket  Avhich  fits  in  the  aperture  8  in  the 
bottom  of  the  top  compartment  of  the  cabi- 

25  net  through  which  it  communicates  Avith  the 
sound  box.  The  longitudinal  aperture 
through  the  bracket  communicates  at  its 
lower  end  through  a  substantially  rectangu- 

lar opening  24'  in  the  center  of  the  flat  sup- 
30  porting  plate  24  with  the  body  of  the  ampli- 

fier. 
The  body  or  main  portion  of  the  amplifier 

comprises  a  comparatively  thick  and  rigid 
oblong  member  or  supporting  board  27,  rec- 

35  tangular  in  transverse  section  and  substan- 
tially curved  longitudinally  from  end  to 

end,  and  of  substantially  concavo-convex  or 
other  similar  form.  The  member  27  is  ̂ Dro- 
vided  centrally  with  a  substantially  rectan- 

40  gular  opening  27',  and  upon  its  rear  side 
with  a  boss  28  surrounding  the  opening  and 

having  a  flat  side  28'  secured  rigidly  against 
the  flat  side  of  the  su^Dporting  plate  24  by 

means  of  screAvs  29,  the  central  aperture  27' 
45  through  the  supi^orting  board  registering 

with  the  aperture  24'  of  the  braclvet.  This 
boai'd  may  be  further  secured  to  the  bracket 
by  means  of  a  screw  30  j^assing  through  the 
lug  31  rigid  with  the  bracket  intermediate 

50  of  its  ends. 
Secured  upon  opposite  sides  respectively 

of  the  curved  supporting  board  27  are  a 
pair  of  vertical  soimding  boards  32,  the  rear 

edges  of  which  are  substantially  conA'exly 55  curved  from  end  to  end  to  conform  to  the 

shape  of  the  rear  surface  of  the  supporting 
board  27,  and  the  front  edges  of  which  are 
vertical  and  connect  the  ends  of  the  curved 

support.     These     sounding     boards     pref- 
60  erably  diverge  slightly  and  are  tapered  in 

thickness  toward  the  front  of  the  amplifier 
so  that  each  sounding  board  diminishes  in 
thiclaiess  as  it  increases  in  Avidtli,  thus  mak- 

ing the  boards  more  sensitiA^e,  to  respond  to, 
65  and  to  amplify  sounds  of  various  pitches. 

The  interior  of  the  body  of  the  amplifier 

may  be  divided  by  similar  spaced  A'ertical 
sounding  boards  32'  preferably  slightly  di- 
A'erging  and  tapering  outAvardly,  which  are 
rigidly  secured  in  grooA^es  33  provided  ̂ q 
therefor  in  the  concaA^e  surface  of  the  sup- 

porting board,  the  inner  free  ends  of  these 
sounding  boards  being  tapered  to  form  sub- 

stantially sharp  edges  34  to  permit  the  free 

passage  of  the  somid  waA-es  outwardly  75 
tlirciugh  the  amplifier.  The  comparatiA^ely 
rigid  curA'ed  board  27  acts  not  only  as  a 
support  for  the  sounding  boards  but  also  as 
a  deflector  to  throAv  the  sound  Avaves  to- 

ward the  mouth  of  the  amplifier.  39 
It  is  now  evident  tliat  the  amplifier  is 

contained  in  a  compartment  separate  from 

that  containing  the  reproducer  and  sepa- 
rate and  in  the  rear  of  the  compartments 

for  the  storage  of  records  and  that  the  am-  35 
plifier  at  its  mouth  is  of  substantially  the 
same  size  as  the  compartment  as  to  height 

and  Avidth.  Substantially  the  Avhole  com- 
partment is  filled  by  the  amplifier  but  the 

amplifier  is  so  arranged  as  not  to  contact  90 
Avith  the  side  walls  of  the  compartment  at 
any  point  except  where  its  rigid  bracket  20 
is  hung  or  supported  fi'om  the  partition 
forming  the  bottom  of  the  top  compartment 

and  at  that  point  AA'here  the  rigid  bracket  is  95 
attaclied  to  the  vertical  partition  10  by  the 
bolt  36. 

The  sounding  boards  of  the  amplifier  are 

supported  entii^ely  by  the  supporting  board 
27,  and  the  said  supporting  board  27  is  en-  loo 
tirely  supported  by  the  flat  surface  of  the 
rigid  hollow  bracket  20,  the  sounding- 
]>oards  tluis  being  held  out  of  contact  with 

any  part  of  tlie  cabinet  or  machine  and  be- 
ing free  to  respond  to  the  vibrations  of  the  105 

sound  AvaA^es  passing  therethrough.  The 
bracket  20  may  be  supported  entirely  from 

its  base  plate  21,  but  may  be  further  se- 
cured b}'  means  of  a  bolt  36  Avhich  passes 

through  the  vertical  partition  10  inclosing  110 
the  amplifier  and  is  mounted  in  a  boss  37 
provided  therefor  upon  the  side  of  the 
braclvet  adjacent  its  loAver  end,  a  washer  38 
being  interposed  between  the  boss  and  the 
partition  and  the  bolt  having  a  nut  39  con-  115 
necting  tlie  opposite  sides  of  the  partition 
whereby  the  bracket  is  rigidly  clamped  in 

position. The  mouth  or  free  delivery  end  of  the 
amplifier  is  oblong  and  vertically  elongated  120 
in  vertical  transA^erse  section  and  extends 

vertically  for  nearly  the  full  distance  be- 
tween the  bottom  of  the  top  compartment 

or  the  plane  of  the  record  support  and  the 
bottom  of  the  cabinet,  opening  adjacent  and  125 
in  alinement  Avith  a  rectangular  oblong 
opening  or  aperture  of  greater  height  than 
wichh  and  of  substantially  the  same  area 
in  the  side  of  the  cabinet,  the  opening  be- 

ing  provided   Avith    a   closure   or    door   45    130 
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mounted  upon  hinges  46  adjacent  the  cor- 
ner of  the  cabinet  to  swing  outwardly  oh  a 

vertical  axis.  A  similar  aperture  or  open- 
ing having  a  door  47  moimted  upon  hinges 

5  48  is  provided  upon  the  ojoposite  side  of 
the  cal^inet,  the  two  doors  being  in  aline- 
ment.  These  doors  each  may  have  a  spring 
catch  49  to  hold  the  doors  when  closed. 

The  amplifier  may  be  reversed  from  the 
10  position  shown  in  the  full  lines  in  Fig.  2  of 

tlie  drawings  to  the  position  shown  in  dotted 
lines  in  the  same  figure,  and  when  thus  re- 

versed the  moutli  of  the  amplifier  is  in 
alinement  with  the  opening  in  the  adjacent 

15  side  of  the  cabinet,  the  amplifier  being  sup- 
ported as  before,  solely  from  its  base  plate 

or  with  the  additional  support  of  the  bolt 

3G  for  which  a  suitable  aperture  36'  is  pro- 
vided in  the  vertical  partition  10  to  receive 

20  the  same  when  the  bracket  is  in  its  reversed 
position.  This  reversal  of  tlie  amplifier  is 
made  possible  by  having  the  aperture  in  the 

upper  end  of  the  bracket  and  thi-ougli  the 
Ijottom  of  the  top  compartment  of  the  cabi- 

25  net  midwaj''  between  the  sides  of  the  cabi- 
net and  by  having  the  attaching  thumb 

screws  located  at  equal  distances  from  the 

central  opening  in  the  bracket  and  also  b}' 
having  tlie  lioles  in  the  vertical  partition  10 

30  for  the  bolt  36  at  the  lower  eiul  of  the 
bracket,  spaced  at  equal  distances  from  the 
opposite  sides  respectively  of  tlie  cabinet. 

The  front  portion  of  the  cabinet  below  the 
top  compartment  1  and  between  the  vertical 

35  partition  10  and  the  front  wall  of  the  cabi- 
net is  divided  into  a  plurality  of  compart- 

ments by  means  of  horizontal  partitions  50 
and  51  spaced  \ertically,  the  upper  one  of 
which,  50.  forms  a  support  for  the  base  52 

40  of  the  motor  which  actuates  the  turn-table 
of  the  machine.  The  motor  not  constituting 
in  itself  any  part  of  this  invention,  is  not 
shown,  but  it  is  contained  in  the  compart- 

ment above  the  horizontal  partition  50  and 
45  is  operated  by  the  crank  53  projecting  from 

one  side  of  the  cabinet.  The  upper  surface 
of  the  partition  50  is  recessed  centrally  from 
front  to  back  and  for  a  greater  part  of  its 
width  to  receive  a  flat  board   oi-  shelf  54 

50  which  is  slidably  held  in  position  and  is 
noruialU-  concealed  from  view  when  the 
cabinet  is  closed,  but  which  is  provided  on 
its  front  edge  with  a  knob  55  whereby  the 
l)oard  may  be  drawn  forwardly  to  project 

55  partially  out  of  its  recess  to  form  a  conven- 
ient shelf  for  use  during  the  operation  of 

the  machiue.  The  front  part  of  the  com- 
partment 50  containing  the  motor  is  in- 

closed by  means  of  a  vertical  partition  57'. 
60  The  compartments  below  the  compartment 

containing  the  motor  are  divided  b}^  vertical 
partitions  57  to  form  convenient  spaces  for 

the  storage  of  records.  The  front  ol'  the 
cabinet  is  provided  with  a  pair  of  vertical 

65  chiors  58  extending  from  the  bottom  of  the 

70 

top  compartment  of  the  cabinet  to  the  bot- 
tom of  the  cabinet  and  mounted  upon  hinges 

59  secured  to  the  opposite  sides  of  the  cabi- 
net respectively. 

While  only  a  single  form  has  been  illus- 
trated in  which  this  invention  may  be  em- 

bodied, it  is  obvious  that  the  invention  is 
not  limited  to  this  particular  construction, 
but  may  be  applied  in  various  forms  to  meet 
various  conditions  without  departing  from  -g 
the  spirit  of  this  invention  or  the  scope  of 
the  appended  claims. 
Having  thus  fully  described  my  inven- 

tion, I  claim  and  desire  to  secure  by  Letters 
Patent  of  the  United  States : —  gQ 

1.  In  a  talking  machine,  the  combination 

with  a  cabinet  having  a  pluralit}'  of  open- 
ings therein,  of  an  amplifier  in  said  cabinet 

and  adjustable  to  register  with  any  one  of 
said  openings.  g^ 

2.  In  a  talking  machine,  the  combination 
with  a  cabinet  baving  an  opening  in  each 
of  two  sides  respectively  thereof,  of  an  am- 

plifier adjustably  fixed  in  said  cabinet  to 
register  with  either  of  said  openings.  qq 

3.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  a  vertically  elongated 
aperture  in  the  side  thereof,  of  an  amplifier 
in  said  cabinet  opening  adjacent  said  aper- 

ture, said  amplifier  comprising  conipara-  95 
tively  rigid  means  foi-ming  the  upper  and 
lower  edges  thereof  and  vertical  sounding- 
boards  forming  the  sides  thereof. 

4.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  an  amplifier  depending  iqo 

from  one   end   therein,   said  cabinet  being- 
provided  with  a  plurality  of  openings  spaced 
at  substantially  equal  distances  from  said 
end  of  the  amplifier,  and  means  to  secure 
the  mouth  of  the  amplifier  rigidly  adjacent   jqS 
any  one  of  said  openings. 

5.  In  a  talking  machine,  the  combination 
with  sound  reproducing  mechanism,    of    a 
sound  amplifier  comprising  a  plurality  of 
vertical  sounding-boards,  each  having  one   no 
edge  curved  from  end  to  end,  rigidly  secured 
in  spaced   relationship   at   said   edges,   and 
means  for  admitting  sound  waves  between 
said   boards,   said    boards    diminishing    in 
thiclcness  outwardly  from  said  edges  respec-  115 tively. 

6.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  hollow  bracket  rigidly 
secured  thereto  and  terminating  at  one  end 
in  a  flat  support,  and  amplifying  means  se-   120 
cured  to  said  support. 

7.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  hollow  bracket  rigidly 
secured  at  one  end  thereto,  and  terminating 
at  its  other  end  in  a  support,  and  a  vertical   125 
sounding-board,  having  a  substantially  con- 

vex edge  secured   to  said   support   at  said 
edge. 

8.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  hollow  bracket  rigidlj^  130 



4: 1,016,255 

secured  at  one  end  therein  and  terminating 
at  its  other  end  in  a  support,  of  a  sounding- 
board  having  a  substantially  convex  edge 
secured  to  said  support  at  said  edge,  said 

g  sounding-board  diminishing  in  thiclaiess 
from  said  convex  edge  outwardl3^ 

9.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  sound  amplifier  therein 
comprising    a    pair    of    vertical    sounding- 

jQ  boards  each  board  having  an  edge  substan- 
tially curved  from  end  to  end,  a  member  se- 
cured rigidly  between  said  ciirved  edges 

forming  a  substantially  concave  surface  be- 
t\^'een  said  sounding-boards,  and  means  for 

15  admitting  sound  waves  betAveen  said  boards, 
said  amplifier  having  an  oblong  moi;th  ar- 

ranged with  its  longer  diameter  vertical. 
10.  In  a  talking  machine,  the  combination 

with  a  cabinet  having  a  plurality  of  open- 
20  ings  in  the  sides  thereof,  of  a  horizontal  par- 

tition adjacent  the  top  thereof,  a  turntable 
supported  above  said  partition,  a  sound  box 
supported  over  said  turntable,  a  vertical 
partition  extending    from    said    horizontal 

25  partition  to  the  bottom  of  said  cabinet  and 
a  vertically  elongated  amplifier  arranged 
upon  one  side  of  said  partition  and  extend- 

ing substantially  the  full  length  of  the  par- 
tition, said   amplifier  being  adjustably   di- 

30  rected  toward  any  one  of  said  openings. 
11.  A  talking  machine  comprising  sound 

reproducing  means,  a  cabinet  pro^'ided  with 
a  plurality  of  openings  therein,  sound  am- 

plifying means  in  said  cabinet  and  having  a 
35  single  outlet  only,  said  amplifying  means 

being  adjustable  to  communicate  with  said 
sound  reproducing  means  and  to  deliver 
said  sound  waves  through  said  outlet  to- 

ward any  one  of  said  openings. 
40  12.  A  talking  machine  comprising  sound 

reproducing  means,  a  cabinet  provided  -s^ith 
a  plurality  of  openings  therein,  and  sound 
amplif3ung  means  being  adjustable  to  com- 

municate    with     said     sound     reproducing 
45  means  and  to  substantially  register  with  any 

one  of  said  openings  in  said  cabinet. 
13.  In  a  talking  machine,  the  combination 

with  a  cabinet  having  a  plurality  of  open- 
ings therein,  of  an  amplifier,  and  means  to 

50  secure  said  amplifier  in  said  cabinet  with  its 
discharge  end  in  substantial  alinement  with 
any  one  of  said  openings. 

14.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  a  vertical  elongated 

55  aperture  in  a  side  thereof,  of  an  amplifier 
in  said  cabinet  adjacent  said  aperture,  said 
amplifier  comprising  comparativeh^  rigid 
means  forming  the  upper  and  lower  edges 
thereof  and  vertical  sounding-boards  form- 

60  ing  the  sides  thereof,  the  interior  of  said 
amplifier  being  divided  by  vertical  spaced 
sounding-boards. 

15.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  a  plurality  of  verti- 

65  cally    elongated    apertures    therein,    of    an 

amplifier  in  said  cabinet  and  having  a  de- 
livery end  adjustable  to  open  substantially 

in  alinement  with  an)-  one  of  said  apertures. 
16.  In  a  talking  machine,  the  combination 

with  a  cabinet  having  a  plurality  of  open-   70 
ings  therein,  of  an  amplifier,  and  means  to 

secure  said  amplifier  in  said  cabinet  -with 
its  discharge  end  opening  toward  any  one 
of  said  openings. 

17.  In  a  talking  machine,  the  combination  75 
with  a  cabinet  having  a  plurality  of  ver- 

tically oblong  openings  therein,  of  an  ampli- 
fier having  a  verticallv  oblong;  discharge 

end  adjustable  in  said  cabinet  to  register 
Avith  any  one  of  said  openings.  80 

18.  A  talking  machine  comprising  a  cabi- 
net having  a  vertically  elongated  aperture 

in  an  exterior  vertical  wall  thereof,  of  an 
amplifier  in  said  cabinet  and  having  an  open 
delivery  end  in  substantial  alinement  with  85 
said  aperture,  said  amplifier  being  vei^tically 
elongated  in  transverse  sections  and  com- 

prising a  holloAv  body  portion  including  a 
substantially  vertical  sounding  board  form- 

ing a  side  thereof  and  a  sounding  board  90 
dividing  the  interior  of  said  body  portion 
into  a  plurality  of  sound  passages. 

19.  In  a  talking  machine  the  combination 
with  a  cabinet  having  a  vertical  transverse 
compartment  provided  with  an  opening  in   85 
eacli  of  a  plurality  of  the  Avails  thereof,  of 

an  amplifier  having  a  deliA'ery  end  in  said 
compartment,  and  a  moA'able  closure  for 
each  of  said  openings,  said  delivery  end 

capable  of  being  directed  toAvard  any  one  100 
of  said  openings  and  having  substantially 

the  same  shape  as  said  compartment  in  A'er- tical  cross  section. 

20.  In  a  talking  machine,  the  combination 

AA'ith  a  cabinet  having  an  opening  in  each  105 
of  a  plurality  of  walls  thereof,  of  an  ampli- 

fier in  said  cabinet  having  a  delivery  end 
opening  toAvard  one  of  said  openings  and 
having  a  side  opposite  another  of  said  open- 

ings all  of  said  openings  leading  from  a  ̂^^ 
single  compartment  in  Avhich  said  amplifier 
is  located. 

21.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  a  comjDartment  ])ro- 
vided  Avith  an  opening  in  each  of  a  plurality   H^ 
of  the  Avails  thereof,  of  an  amplifier  having 

a   deliA^-ery   end   in   said   compartment   and 
opening  through  one  of  said  openings  and 
having  a  substantially  flat  side  substantially 

parallel    to    and    opposite    another    of    said   ̂ 20 
openings. 

22.  In  a  talking  machine,  the  combination 
Avith  a  cabinet  ])roviding  a  compartment 
having  an  opening  in  one  Avail  thereof,  of 

a  sounding-board  entirely  inclosed  Avithin  1^5 
said  compartment,  the  sides  of  said  sound- 

ing-board being  .substantially  parallel  to 
said  opening,  and  a  movable  closure  for 
said  opening,  said  sounding-board  being  re- 

strained only  at  its  periphery.  1^© 
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23.  In  a  talking  machine  the  combination 
with  a  compartment  ha\ing  an  opening  in 
one  Avail  thereof,  of  a  sounding  board  en- 

tirely inclosed  in  said  compartment,  the 
side  of  said  sounding  board  being  substan- 

tially parallel  to  and  opposite  said  opening. 
In  witness  whereof  I  have  hereunto  set 

my  hand  this  17th  dav  of  February  A.  D. 
1909. 

JOHN  C.  ENGLISH. 

Witnesses : 
Frank  B.  Middleton,  Jr., 
Alston  B.  Moulton. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
"Washington,  D.  C." 

V 
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1,016,871. Specification  of  letters  Patent.  Patented  Feb.  6,  1913. 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Eldridge  E.  Johxson. 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Merion,  county  of  Montoomery, 

5  State  of  Pennsylvania,  have  invented  cer- 
tain new  and  useful  Improvements  in  Rec- 
ords for  Talking-Machines,  of  which  the 

followino-  is  a  full,  clear,  and  complete  dis- 
closure of  one  form  of  my  invention. 

10  Heretofore  in  the  manufacture  of  flat  disk 
records  for  talking  machines  it  has  been  the 
practice  to  stamp  out  the  record  disks  from 
a  suitable  material  by  means  of  a  die  con- 

taining a  matrix  upon  the  surface  of  which 
15  has  been  engraved  or  otherwise  placed  the 

record  gTooves,  which  grooves,  in  connection 
with  the  sound  box  are  adapted  to  repro- 

duce the  sounds  impressed  upon  the  oi-iginal 
record.    The  record  disks  formed  by  so  im- 

20  pressing  the  matrices  have  usually  been  of 
some  durable  material  which  softens  under 
the  influence  of  heat,  but  which  is  hard  and 
firm  under  normal  conditions  of  tempera- 

ture.    The   material  usualW   employed   for 
25  making  these  records  has  been  in  the  form 

of  flat  sheets  which  have  been  of  uniform 
thickness  throughout  the  entire  extent  of  the 
disk  with  the  possible  exception  of  the  cen- 

tral portion  where  the  label  has  been  im- 
30  pressed  or  countersunk  into  the  material 

during  the  pressing  or  forming  of  the  record. 
This  material,  in  many  instances,  has  been 
the  substance  called  "  cluranoid  "  which  con- 

sists of  shellac  and  certain  other  coloring 
35  pigments  and  strengthening  ingredients. 

Other  similar  materials  which  have  been 
used  are  hard  rubber  and  celluloid.  It  will 

be  realized  that  these  compositions  are  ex- 
pensive when  used  in  large  quantities,  es- 

40  pecially  in  view  of  the  fact  that  talking 
machine  records  now  employed  in  this  art 
have  been  steadily  increasing  in  size. 

The  object,  therefore,  of  my  invention  is 
to  produce  a  record  which  may  have  all  the 

45  advantages  of  a  flat  disk  record  of  uniform 
thickness  but  which  will  at  the  same  time  be 
much  lighter  and,  therefore,  less  expensive 
in  original  cost  and  also  will  be  easier  to 
handle  and  less  expensive  in  transportation 

50  either  by  mail,  freight,  or  express. 
A  further  object  of  my  invention  is  the 

production  of  a  record  which  will  have 
strengthening  means  applied  in  such  a  man- 

ner as  to  give  a  stiff  and  firm  backing  for 
55  the  reproducing  surface  without  the  neces- 

60 

65 

70 

sity  of  employing  the  larger  amount  of  ma- 
terial required  in  a  disk  record  made  en- 
tirely of  duranoid  or  other  similar  sub- stance. 

Briefly,  my  invention  comprises  a  disk 
record  having  upon  its  under  side  a  metallic 
plate  or  baclring  made  in  different  forms  so 
as  to  retain  the  record  material  firmly  in  po- 

sition and  at  the  same  time,  to  protect  the 
record  material  from  injury  to  which  it 
would  otherwise  be  liable  owing  to  its  re- 

duced thiclmess.  The  metallic  backing  may 
also  extend  across  the  central  portion  of  the 
record  not  occupied  by  the  record  grooves 
and  may  form  a  centering  means  for  the 
record  when  placed  upon  the  turntable. 
The  central  portion  of  the  record  may  also 
be  occupied  by  an  independent  disk  of  metal 
or  other  material  which  forms  the  centering 
means  and  which  is  fixed  in  position  during  75 
the  stamping  or  forming  process. 

For  a  full,  clear  and  exact  description  of 
these  forms  of  my  invention  reference  may 
be  had  to  the  specification  and  to  the  accom- 

panying drawings  forming  part  there»f  in 

which — Figure  1  is  a  reverse  plan  view  of  a  talk- 
ing machine  record  ha'^'ing  the  strengthen- 
ing plate  applied  thereto.  Fig.  2  is  a  trans- 

verse sectional  view  of  the  foi-m  of  record 
shown  in  Fig.  1  and  Fig.  3  is  a  transverse 
sectional  view  of  a  modification  showing 

the  centering  disk  placed  m  position  inde- 
pendently of  the  metallic  backing. 

Referring  to'  the  drawing  the  numeral  1 
indicates  a  circular  metallic  plate  having  an 
outer  flange  2,  an  inner  flange  3,  and  a  cen- 

tral portion  4,  the  greater  part  of  the  central 
portion  being  countersunk  as  indicated  at  5 
to  form  a  seat  or  recess  for  the  record  label 

5'.  The  annular  portion  of  the  plate  1  is 
provided  with  a  series  of  holes  or  perfora- 

tions 6  which  are  adapted  to  receive  portions 
of  the  record  material  7,  which  is  included 
between  the  flanges  2  and  3  and  thereby 
hold  the  same  in  position  within  the  recess 
formed  by  said  flanges.  The  record  mate- 

rial 7  is  placed  in  the  annular  trough  or  re- 
cess formed  by  the  flanges  2  and  3  in  any 

suitable  manner  but  I  prefer  to  place  the 
same  therein  during  the  process  of  stamping 

or  impressing  the  record  grooves  in  said  ma- 
terial so  that  part  of  the  record  containing 

the  record  grooves  may  be  formed  at  a  single 

operation. 
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In  the  modification  shown  in  Fig.  3  the 
function  and  result  obtained  are  similar  to 
those  of  the  modification  above  described  but 

instead  of  having  the  backing  a  continuous 
5  plate  the  same  consists  of  an  annular  plate 

8  having  transverse  flanges  9  and  10  at  its 
edges.  In  this  form  the  record  material  11 
is  molded  about  the  annular  plate  8  so  as  to 
form  outer  and  inner  flanges  12  and  13.    The 

10  flange  13  is  also  formed  with  an  upper  cir- 
cular rib  or  flange  11  against  which  the  disk 

15  forming  the  means  for  centering  the  disk 
is  seated. 

The  annular  plate  8  is  also  preferably  pro.. 
15  vided  with  the  holes  or  perforations  16  for 

more  intimately  uniting  the  record  material 
11  with  its  backing. 

The  materials  used  in  the  backing  for  this 
form  of  record  may  be  any  stiff,  durable  sub- 

20  stances  in  the  form  of  a  plate  or  ma}''  be 
stamped  or  molded  into  the  required  form, 
such  metals  as  sheet  iron  or  steel,  brass,  tin 
or  aluminium  being  especially  adaptable 
for  this  purpose. 

25  The  material  which  forms  the  surface  for 

receiving  the  record  grooves  may  be  the  ma- 
terial usually  employed,  provided  it  can  be 

molded  about  the  backing  and  provided  it 
also  may  receive  the  record  grooves  during 

30  the  operation  of  forming  or  stamping  the 
record. 

I  do  not  wish  to  be  limited  to  the  exact 
form  and  arrangement  of  the  parts  shown 
and  described  herein,  for  the  same  may  be 

35  varied  in  many  ways  without  departing 
from  the  spirit  and  scope  of  my  invention, 
but 

What  I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States,  is : — 

•^0  1.  A  record  for  a  soimd  recording  and  re- 
producing machine  comprising  a  sheet  metal 

disk    having    two    concentric    depi-essions, 

the  one  being  annular  in  shape  located  adja- 
cent the  periphery,  and  the  other  occupying 

the  central  portion  of  the  disk  and  having  a  45 
flat  inner  surface  provided  with  a  central 
aperture,  and  record  material  secured  with- 

in said  annular  depression,  the  said  disk 
having  the  part  thereof  between  the  said 
concentric  portions  formed  into  a  ring  sub-  50 
stantially  rectangular  in  cross  section,  hav- 

ing its  outer  face  substantially  flush  with  the 
surface  of  the  record  material,  said  ring  be- 

ing open  upon  one  side. 
2.  A  record  for  a  sound  recording  and  re-  55 

producing    machine,    comprising    a    sheet 

metal  disk  ha"s-ing  an  annular  depression  lo- 
cated adjacent  to  the  periphery  of  the  same, 

and  record  material  secured  within  said  an- 
nular depression,  the  said  disk  having  the  60 

part  thei'eof  adjacent  to  the  inner  side  of 
said  depression  formed  into  a  rib  substan- 

tially rectangular  in  cross  section,  having 
its  outer  face  substantially  flush  Avith  the 
surface   of   said   record   material,   said   rib  65 
being  open  on  one  side. 

3.  A  record  for  a  sound  recording  and  re- 
producing machine  comprising  a  sheet 

metal  disk  having  an  annular  depression  lo- 
cated adjacent  to  the  periphery  of  the  same,  70 

and  record  material  secured  within  said  an- 
nular cle]Dression,  said  disk  having  the  part 

thereof  adjacent  to  the  inner  side  of  said 
depression  formed  into  a  rib  substantially 
rectangular  in  cross  section  and  open  on  one  75 side. 

In  witness  whereof  I  have  hereunto  set 
niv  hand  this  29th  day  of  August,  A.  D., 
1904. 

ELDEIDGE  R.  JOHNSON. 

Witnesses : 
William  B.  Beeman, 
Edw.  W.  Vaill,  Jr. 

Copies  of  this  patent  may  be  obtained  for  five  cents  eacli,  by  addressing  the  "  Commissioner  of  Patents. 
Washington,  D.  C." 
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STOP  MECHANISM   FOR  PHONOGRAPHS. 

1,016,563. Specification  of  Letters  Patent.  Patented  Feb.  6,  1913. 

Application  filed  April  5,  1911.     Serial  No.  619,187.   . 

To  all  whom,  it  may  concern : 
Be  it  known  that  I.  Oscar  W.  Harttxg, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Detroit,  in  the  county  of  ATayne 

'.  and  State  of  Michigan,  have  invented  a 

new  and  useful  Stop  Mechanism  for  Phono- 
graphs, of  which  the  following  is  a  speci- 

fication. 

This  invention  relates  to  means  for  stop- 
10  ping  the  record-supporting  table  of  phono- 

graphs. gTamophones  and  other  sound  re- 
producing instruments  after  they  have 

made  a  predetermined  number  of  revolu- 
tions, and  its  object  is  to  provide  a   stop 

15  mechanism  which  can  be  set  for  any  de- 
sired number  of  revolutions  within  its  range 

without  the  necessity  of  altering  the  ad- 
justment of  any  of  its  j^arts,  but  by  mereh' 

positioning   an    indicator   for   the    number 
20  of  revolutions  desired. 

This  invention  consists,  in  combination 
with  a  spring  actuated  brake  adapted  to 

engage  the  supporting  table  of  a  sound  re- 
producing instrument,  and  a  lever  to  hold 

25  same  in  inoperative  position,  of  a  gi'adu- 
ated  dial,  a  pointer  adapted  to  be  swung 
over  the  dial  to  indicate  the  number  of 
revolutions,  a  notched  disk  against  which 
the  lever  j^resses  and  which  holds  the  lever 

30  outward  until  the  predetermined  number 
of  revolutions  have  been  made  by  the  table, 
a  toothed  wheel  to  turn  the  notched  disk 

and  pointer,  and  an  operatino-  device  t-o  ac- 
tuate the  toothed  wheel,  which  device  is  op- 

35  crated  by  the  mechanism  which  i-evolvesthe 
table  that  is  to  be  stopped. 

In  the  accompanying  drawing.  Figure  1 
is  a  plan  of  the  stop  mechanism,  a  portion 
of  the  dial  being  broken  away  for  clearness. 

40  Fig.  2  is  an  elevation  of  the  same  with  the 
case  broken  away. 
The  same  reference  characters  refer  to 

like  parts  in  both  views. 
Disk  records  for  sound  reproducing  in- 

45  struments  varv'  in  the  number  of  spirals  of 
record  upon  them,  and  it  is  desirable  to 
stop  their  revolutions  when  the  sound  re- 

production is  completed,  so  as  to  prevent 
unnecessary  wear  of  the  stylus.     The  num- 

50  ber  of  the  engraved  spirals  may  be  indi- 
cated in  any  desired  manner,  either  by  plac- 

ing a  suitable  character  on  the  record  or 
upon  its  envelop. 

In  the  drawing.  1  is  the  main  shaft  of 
55  any  sound  reproducinir  machine  which  shaft 

carries  a  record  table  2   and   an  eccentric 

3.  A  plate  4  ma}"  be  secured  to  the  case  of 
the  driving  mechanism  of  the  instrument 
or  connected  thereto  in  any  desired  man- 

ner. jMounted  on  the  pivot  .5  carried  by  go 

this  plate  is  a  lever  6.  having  anti-friction 
rollers  7  which  engage  the  eccentric  3.  The 
opposite  end  of  the  lever  is  inclined  to  form 
a  cam  which  engages  a  roller  8  on  a  swing- 
ing  arm  9,  pivoted  at  10  to  the  plate  4.  65 
Revolubly  mounted  on  this  plate  is  a  shaft 
11  to  which  is  secured  a  notched  disk  12. 
a  toothed  wheel  13.  and  a  pointer  14.  The 
pointer  moves  over  a  graduated  dial  1.5, 
supported  by  posts  16.  which  dial  furnishes  70 
a  bearing  for  the  upper  end  of  the  shaft 
11.  A  shell  17  may  inclose  this  mechanism, 

being  pi-ovided  with  necessary  apertures. 
The  arm  0  is  moved  outward  by  any  proper 
spring  19,  and  carries  a  pawl  20,  held  75 
against  the  toothed  wheel  by  a  small 

spring  21. 
Tlie  disk  12  has  a  notch  23  adapted  to 

receive  a  tooth  24  on  the  lever  25,  which 
lever  is  pivoted  on  the  post  26.  A  rod  27  80 
connects  to  the  free  end  of  this  lever  and  its 

opposite  end  is  slidable  in  a  guide  28  in  the 
form  of  a  covered  trough  secured  to  the 
plate  4.  in  which  is  a  spring  29  adapted 
to  press  the  enlarged  brake  end  30  of  the  85 
rod  27  against  the  record  table  2.  This  en- 

larged end  niav  be  provided  with  a  rubber 

cap  31. 
The   operation   of   the    mechanism   is   as 

follows :  TThen   a   record  is  placed   on  the  90 
table  and  the  number  of  revolutions  deter- 

mined, the  pointer  14  is  turned  (to  the  left) 
to  the  number  desired.     This  will  turn  the 
disk  12  and  thus  press  the  tooth  24  and  the 
lever  25  outward,  pulling  the  brake  30  away  95 
from  the  record  table  2.  which  may  imme- 

diately begin  to  revolve.     At  each  revolu- 
tion, the  eccentric  3  will  swing  the  lever  6 

and  the  arm  9.  and  the  pawl  20  will  turn 
the  toothed  wheel  13  one  step.    TTlien  the  de-  100 
sired  number  of  revolutions  have  been  made, 
the  pointer  will  have  returned  to  zero  on 
the  dial  and  the  notch  23  will  have  returned 
to  the  position  shown  in  Fisf.  1.  when  the 
spring  29  will  be  permitted  to  swing  the  105 
tooth  24  on  the  lever  25  into  the  notch  23 

and  to  press  the  brake  30  against  the  table  to 
stop  it. 

Many  changes  in  the  details  of  this  con- 
struction may  be  made  within  the  scope  of  110 

the    claims    without    departing    from    the 
spirit  of  my  invention. 
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Having  now  explained  this  construction 
and  the  mode  of  its  operation,  what  I  claim 
as  my  invention  and  desire  to  secure  by  Let- 

ters Patent  is : — 
5  1.  In  a  stop  mechanism  for  sound  repro- 

ducing insti'uments,  the  combination  of  a 
notched  disk,  a  lever  mounted  adjacent 
thereto  and  having  a  tooth  adapted  to  enter 
the  notch,  a  brake  rod  connected  to  said  le- 

10  ver,  a  spring  to  move  the  rod  to  braking  po- 
sition when  permitted  by  the  disk,  a  gradu- 

ated dial,  a  pointer  movable  over  the  dial  to 
position  the  notched  disk,  and  means  ac- 

tuated   by    the    sound    reproducing   instru- 
15  ment  to  revolve  said  disk. 

2.  In  a  stop  mechanism  for  sound  repro- 
ducing instruments,  the  combination  of  a 

disk  provided  with  a  notch,  a  lever  mounted 
adjacent  thereto  and  having  a  tooth  adapted 

20  to  ride  on  the  periphery  of  the  disk  and  to 
enter  the  notch,  a  brake  rod  connected  at 
one  end  to  said  lever,  a  guide  for  the  other 
end  of  the  rod,  and  a  spring  to  press  the 
end  of  the  rod  against  the  table  of  the  sound 

25  reproducing  instrument  when  permitted  by 
the  notched  disk,  and  means  connected  to 
said  table  for  turning  said  disk. 

3.  In  a  stop  mechanism  for  sound  repro- 
ducing instruments,  the  combination   of   a 

30  disk  provided  with  a  notch,  a  lever  mounted 
adjacent  thereto  and  having  a  tooth  adapt- 

ed to  ride  on  the  periphery  of  the  disk  and 
to  enter  the  notch,  a  brake  rod  connected  at 
one  end  to  said  lever,  a  guide  for  the  other 

S'")  end  of  the  rod,  and  a  spring  to  press  the 
end  of  the  rod  against  the  table  of  the 
soimd  reproducing  instrument  when  per- 

mitted by  the  notched  disk,  means  connected 

to  said  table  for  turning  said  disk,  a  gradu- 
ated dial,  and  a  pointer  connected  to  said  40 

disk  and  movable  over  the  dial  to  indicate 
the  number  of  revolutions  of  the  table  de- 
sired. 

4.  In  a  stop  mechanism  for  sound  repro- 
ducing instruments,  the  combination   of   a  45 

vertical  revoluble  shaft,  an  indicator  at  the 
upper  end  thereof,  a  disk  having  a  notch  in 
its  peripher}^  and  a  toothed  wheel  secured 
to  said  shaft  below  the  indicator,  an  arm 
and  pawl  to  actuate  the  toothed  wheel,  disk  50 
and  indicator,  an  operating  lever  engaging 
the  arm  and  actuated  by  the  mechanism  of 
the  sound  reproducing  instrument,  a  lever 
pivoted  adjacent  the  disk  and  having  a  tooth 
adapted  to  enter  said  notch,  a  rod  connected  55 
to  the  free  end  of  the  lever  and  having  an 
enlarged  end  adapted  to  act  as  a  brake  for 
the  mechanism  of  the  instrument,  and  a 

spring  to  move  the  brake  to  operating  posi- 
tion. _  60 

5.  In  a  stop  mechanism,,  for  the  tables  of 
sound  reproducing  instruments,  the  combi- 

nation of  a  spring  pressed  brake  for  said 
table,  a  lever  connected  thereto,  a  notched 

disk  engaging  said  lever  and  normally  hold-  G5 
ing  the  brake  inoperative,  means  comprising 
an  indicator  for  positioning  said  disk,  and 
means  actuated  by  the  driving  mechanism 
of  the  table  for  revolving  said  disk. 

In  testimony  whereof  I  have  signed  this  70 
specification   in   the   presence   of   two   sub- 

scribing witnesses. 
OSCAR  W.  HARTUNG. 

Witnesses : 
Elizabeth  M.  Brown, 
Edward  N.  Pagelsen. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  u'hom  it  viay  concern : 
Be  it  known  that  I,  Fraxk  B.  Meech,  a 

citizen  of  the  United  States,  residing  at  Xew 
York,  in  the  county  and  State  of  Xew  York, 

5  have  invented  new  and  useful  Improvements 
in  Diaphragms,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  sound  apparatus 
whei'e  sound  vibrations  are  received  from  or 

10  transmitted  to  a  diaphragm. 
]More  particularly  the  invention  relates  to 

a  diaphragm  where  voice  or  musical  sound 
vil)rations  are  received  or  utilized,  such  vi- 

brations or  waves  being  compounded  fi"om 
15  many  individual  sound  sources  or  compo- 

nent vibrations,  and  resulting  in  a  compli- 
cated or  intricately  composed  wave.  If  the 

diaphragm  does  not  respond  exactly  to  the 
wave  form  in  all  its  detail  and  complication. 

20  the  ]Durity  of  the  sound  will  be  lost. 
One  of  the  objects  of  the  present  invention 

is  to  provide  a  diaphragm  of  such  a  charac- 
ter that  the  sound  purity  will  be  preserved; 

in  other  words  in  which  the  sound  wave  will 

25  be  received  or  utilized*'without  changing  its characteristics,  even  in  the  more  minute  or 
complicated  details  of  sound  wave  form. 

So  far  as  I  am  aware,  diapliragms  have 

hitherto  been  made  on  the  principle  of  secur- 
30  ing  merely  high  elasticity;  mica,  glass,  cop- 

per, aluminum  or  other  similar  sonorous 
substances  being  examples.  Such  materials 
by  virtue  of  their  elastic  and  sonorous  char- 

acter seem  to  be  and  are  adapted  to  give  cer- 
35  tain  acoustic  results.  So  far  as  I  am  aware 

the  effort  at  improvement  has  hitherto  been 
constantly  in  the  direction  of  obtaininar  ma- 

terials more  elastic  and  more  vibi'atile  or 
sonorous   in   character  than   those   hitherto 

40  utilized,  and  the  latest  developments  are  in 
the  direction  of  mica  as  being  a  material 
having  the  above  characteristics  most  promi- 

nently inherent  in  it. 
It  is  one  of  the  objects  of  the  present  in- 

•15  vention  to  utilize  new  principles  of  action 
which  have  not  been  hitherto  con-sidered  as 

having  any  bearing  or  relation,  and  by  uti- 
lizing such  new  principles  to  provide  an  im- 

proved diaphragm. 
^0  The  invention  relates  to  an  improved  dia- 

phragm in  its  various  aspects. 
To  this  end  the  invention  consists  in  the 

material  employed  and  in  the  constnictions 
and  combinations  as  hereinafter  set  forth. 

5^  In  the  drawings.  Figure  1.  is  a  perspective 
view  of  a  diaphragm  embodying  the  princi- 

ples of  my  invention;    Fig.  2,  is  a  similar 
view    showing    a    modified    form    of    dia- 

phragm;   Figs.  3  and  4.  illustrate  further 
I  modifications;     Figs.   5   and   6,   are  respec-   gQ 
j  tively  sectional  and  front  Aiews  of  another 
modified  form  of  diaphragm  embodying  the 

invention,  and  Fig.  7.  shows  diagrammati- 
cally  the  use  of  a  diaphragm  in  a  sound  re- 

I  cording  or  reproducing  apparatus.  53 
I  The  invention  will  include  a  cellular  dia- 
phrao-m  of  a  material  which  is  light  in 
weight.  In  accordance  with  the  principles 
of  vibration  and  motion,  the  inertia  or 

weight  of  any  thing  acted  upon  tends  to  70 
produce  a  lag  betAveen  the  cause  and  effect 
i.  e.  between  action  and  the  motion  resulting 
from  the  action.  The  reducing  of  the 
weight  is  therefore  a  matter  of  importance, 
which,  however,  is  related  to  other  matters  75 
of  equal  importance.  A  second  principle  or 
attribute  of  mv  diaphragm  is  flexibility, 
meaning  flexibility  in  different  ways  or  di- 

rections. A  third  principle  or  attribute  is 

uniformity  in  any  elastic  stres=:  or  strain  put  80 
on  the  material  by  any  deformation.  A 
fourfh  principle  or  attribute  of  the  present 
diaphi-aofm  is  absence  of  vicosity.  the  ideal 
material  being  one  which  recovers  its  origi- 

nal form  instantly  when  the  deforming  in-  85 
fluence  is  removed.  A  fifth  principle  or  at- 

tribute is  that  the  factors  aboA'e  mentioned 
i.  e.  flexibility,  uniform  elasticity  and  ab- 

sence of  vicosity  must  l^e  present  particu- 
larly in  deformations  of  the  diaphragm  be-  90 

tweon  narrow  ranges  or  limits  of  movement 
or  deformation,  rather  than  between  wide 

limits,  in  order  to  suit  the  microscopic  char- 
acter of  actual  sound  vibration. 

In  order  to  find  a  material  satisfying  the  95 
above  principles  and  requirements.  I  have 
conducted  experiments  and  have  discovered 
that  cork  when  cut  in  sheet  form  and  made 

into  a   diaphragm  gives  results  which  are 
not  only  superior  to  any  results  hitherto  ob-   lOO 
tained,  but  are  markedly  different  in  char- 

acter,   particularh'^   with  'reference   to   the 
purity   of  the   sound   received   or  utilized. 
The  invention  will  therefore  in  its  best  form 
include  cork  in  the  form  of  a  diaphragm  as  105 
A  in  Fig.  1.    The  actual  forms,  details  and 
arrangement  of  the  cork  diaphragm  may  be 
varied.     The   cork  may  be  in   its   natural 
state,  or  may  be  compressed,  or  it  may  be 
treated  or  used  in  preparations  known  as  110 
composition  cork.     It  may  be  cut  in  thin 
sheets  A,  Fig.  1.  or  thick  sheets  B,  Fig.  2.    It 
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may  be  of  uniform  or  varied  thickness  and 
made  in  unitary  construction  as  in  Fig.  1,  or 
in  sectional  construction,  as  shown  in  Figs. 
5  and  6.  In  these  figures  there  is  provided 

5  a  plurality  of  sectors  or  sections  grouj)ed 
around  a  common  center  and  associated  into 
unitary  form  by  cement  or  otherAvise. 

The  diaphragm  may  have  a  thickened  rim 
portion  as  D,  Fig.  3,  either  integral  or  sepa- 

10  rately  applied.  It  ma}^  be  made  of  two 
sheets  or  sections  such  as  E  and  F  Fig.  4 
cemented  together  so  as  to  cure  the  natural 
porosity  of  a  plain  cork  sheet. 

The  essential  phj^sical  characteristic  of  my 
15  improved  diaphragm  which  distinguishes  it 

from  other  diaj)hragms  hitherto  used,  is  that 
it  has  a  very  light  comparatively  homogene- 

ous cellular  structure.  In  addition  to  this 
there  is  the  further  characteristic  that  its 

20  tension  in  a  given  median  plane  of  vibration 
is  wholly  dependent  on  its  own  resiliency,  or 
in  other  words  is  not  dependent  on  outside 
factors  such  as  metal  plates. 

The  microscopic  cellular  structure  of  my 
25  diaiDhragm  is  such  that  it  is  almost  perfectly 

elastic  to  recover  itself  from  deformation 
through  a  minute  deflection,  although  when 
considerably  deformed  it  does  not  appear  to 
be     elastic    and    does    not    recover     itself 

30  promptly.  This  is  due  to  the  cellular  char- 
acter of  the  cork,  the  cells  being  very  much 

like  a  mass  of  bubbles  of  very  small  size  and 
uniformly  homogeneous  in  all  planes.  A 
very  small  deflection  does  not  bend  or  crush 

35  any  of  the  walls  between  the  cells,  which 
walls  are  exceedingly  thin  and  delicate.  The 
vibration  on  the  other  hand  is  a  true  vibra- 

tion, and  the  recovery  of  the  cork  is  doubt- 
less due  to  the  air  in  the  cells  as  well  as  the 

resiliency  of  their  delicate  cellular  walls.         .^ 
In  accordance  with  my  present  diaphragm 

the  stiffness  is  secured  not  by  tensioning  the 
diaphragm,  but  by  making  it  quite  thick,  for 
example  xV  or  ̂   of  an  inch  in  thickness. 

In  Fig.  7  I  have  shown  diagrammatically  ^^ 
one  use  of  the  diaphragm  in  a  sound  box  for 
sound  recording  and  reproducing  purposes. 
1  denotes  the  sound  box ;  2  the  diaphragm 
therein,  and  3  the  means  or  stjdus  connected 
to  said  diaphragm  for  transmitting  sound  gg 
vibrations. 

While  I  have  described  certain  foinns  of 
diaphragm  I  do  not  desire  to  be  particularly 
limited  or  restricted  to  the  particular  con- 

structions shown,  since  variations  may  be  55 
made  within  the  principles  of  the  invention, 
without  departing  from  the  spirit  or  scope 
thereof. 

What  I  claim  is : — 
A  diaphragm  for  sound  recording  and  re-  qq 

producing  apparatus  comprising  a  disk  or 
plate  of  natural  cork  permanently  cemented 
to  a  similar  disk  or  plate  of  natural  cork, 

said  plates  of  cork  being  adapted  to  trans- 
versely stiffen  one  another  throughout  their  65 

entire  area. 
In  testimony  whereof,  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses,  this  3rd  day  of 
October  1910. 

FBANK  B.  MEECH. 
Witnesses : 

Grace  T.  Dixon, 
Ajlfred  W.  Proctor. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

"Washington,  D.  C." 

Commissioner  of  Patents, 
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1,017,041. Specification  of  letters  Patent.  Patented  Feb.  13,  1913. 

Application  filed  June  5,  1909.     Serial  No.  500,356. 

To  all  v^tJiom  it  may  concern: 
Be  it  known  that  I,  Leon  F.  Douglass,  a 

citizen  of  the  United  States,  and  a  resident 
of  San  Rafael,  county  of  INIarin.  and  State 

5  of  California,  have  invented  certain  nevr 

and  useful  Imj^rovements  in  Sonnd-Boxes. 
of  which  the  following  is  a  specification. 

This  indention  relates  to  improvements  in 
sound  boxes  for  sound  recorders  and  repro- 

10  ducers;  and  the  objects  of  this  invention  are 

to  provide  in "  a  sound  box  an  improved 
mounting  for  a  stylus  bar;  and  to  provide 
other  improvements  as  will  appear  herein- 
after. 

15  In  the  drawings,  Figure  1  is  a  front  ele- 
vation of  a  sound  box  constructed  in  accord- 

ance with  this  invention:  Fig.  2  a  bottom 
plan  view  of  the  same ;  Fig.  3  a  front  eleva- 

tion of  a  modified  form  of  this  invention: 

20  and  Fig.  i  a  bottom  plan  view  coiTespond- 
ing  to  Fig.  3. 

Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  the  usual 

sound  box  casing  1,  carrying  mounted  there- 
25  in  the  usual  diaphragm  2.  A  stylus  bar  3 

having  its  inner  end  4  connected  to  the 
central  portion  of  the  diaphragm  by  any 
suitable  means,  extends  radially  outwardly 
over  the  front  of  the  box. 

30  The  outer  end  of  the  stylus  bar,  beyond 
the  periphery  of  the  sound  box  casing,  is 
preferably  oif-set  rearwardly  and  then  pro- 

jects radially  outwardly  and  the  outer  end 
5   of  the  stylus  bar  is  provided   with  the 

35  usual  socket  for  holding  the  stylus  6,  and 
with  the  usual  set  screw  7  for  holding  the 
stjdus  in  place,  the  longitudinal  axis  of  the 
stylus  socket  and  stylus  being  preferably 
substantially  in  the  plane  of  the  diaphragm. 

40  For  mounting  the  stylus  bar  to  oscillate 
with  respect  to  the  sound  box  casing,  the 
bar  is  provided  with  a  transverse  tubular 
portion  10  rigidly  secured  to  the  inside  of 
the  off-set  portion  of  the  bar.     EigidW  se- 

15  cured  within  this  ti-ansverse  tubular  portion 
of  the  bar  and  normally  projecting  axially 
in  opposite  directions  therefrom,  is  a  tor- 

sional resilient  rod  or  support  11,  forming 
spaced   torsional    members   for    supporting 

50  the  stj'lus  bar. 
For  supporting  the  torsional  rod  11,  the 

.sound  box  casing  1  is  provided  with  a  pair 
of  spaced  lugs  12,  which  are  rigidly  secured 
to  the  under  side  of  the  casing  and  project 

55  radially  therefrom,  the  lug's  being  arranged 

in  close  proximity,  to  the  ends  of  the  trans- 
verse tubular  portion  10  of  the  stylus  bar 

and  upon  opposite  sides  of  the  bar.  Each 
lug  is  provided  upon  its  end  adjacent  the 
stylus  bar,  with  an  outwardly  projecting  60 
transverse  rib  or  boss  13.  which  is  recessed 
centrally  as  at  14  to  form  a  bearing  for  the 
torsonial  bar  11.  and  these  bearings  are 
axially  substantially  in  the  plane  of  the 
diaphragm  2  of  the  sound  box.  65 

For  holding  the  torsional  support  11  of 
the  stylus  bar  upon  its  bearings  14.  the  ends 
of  the  support  or  bar  11  are  looped  to  form 
eyes  15.  which  are  preferably  oblong  in 
shape,  the  long  diameters  of  the  eyes  ex-  70 
tending  longitudinally  of  the  torsional  bar. 
Extending  slidably  through  each  of  these 
eves  is  a  threaded  stud  16.  which  is  rigid 
with  the  adjacent  lug  12.  upon  the  sound 
box  casing,  and  extends  preferably  radially  75 
from  the  sound  box.  the  stud  being  of  sub- 

stantially the  same  diameter  as  the  short 
diameter  of  the  eye.  Upon  the  outer  end 
of  each  of  the.se  studs  and  outside  of  the 

corresponding  loop  15  of  the  torsional  sty-  80 
lus  bar  support  is  threaded  a  thumb  nut 
17.  the  outer  surface  of  which  is  preferably 
knurled  for  convenience  of  operation. 
Tliese  nuts  are  adjusted  to  apply  transverse 
pressures  to  the  ends  of  the  torsional  sup-  85 
port  11  to  flex  the  ends  inwardly  and  to 
place  the  torsional  support  under  any  suit- 

able stress,  to  hold  the  support  upon  its 
bearings,  and  to  hold  the  ends  of  the  sup- 

port against  rotation.  "With  this  construe-  90 tion  in  mind,  it  is  evident  that  a  stylus  bar 
thus  mounted  is  free  to  oscillate  upon  a 
substantially  fixed  axis,  substantially  in  the 
plane  of  the  diaphragiii.  but  is  restrained  in 
its  oscillation  by  the  torsional  action  of  its  95 
support,  which  may  be  varied  by  adjusting 
the  thumb  nuts  to  suit  various  conditions, 

and  by  reason  of  the  loops  15  being  elon- 
gated, as  best  shown  in  Fig.  2,  said  tor- 
sional support  may  be  adjusted  to  vary  its  100 

torsional  effect,  without  affecting  its  ten- 
sional  constant. 

A  modified  form  of  this  invention,  shown 
in  Figs.  3  and  4,  is  similar  to  the  form  just 
described,  except  that  the  stjdus  bar  is  of  105 
slighth-  different  form,  the  transverse  tubu- 

lar portion  10  heretofore  described,  being- 
omitted,  and  the  torsional  support  11  being 
rigidW  secured  in  a  transverse  groove  20. 
upon  the  inner  surface  of  the  off-set  portion  110 
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of  the  bar,  by  being  soldered  or  brazed  there- 
in or  otherwise  secured  in  place.  The  outer 

ends  of  the  torsional  support  11  in  this  modi- 
fied form  are  provided  with  substantially 

5  circular  eyes  21,  instead  of  the  oblong  eyes 
heretofore  described,  and  the  threaded  studs 

22  engaging  in  these  eyes  project  in  substan- 
tially parallel  directions  from  the  sound  box 

casing,  instead  of  diverging  radially  as  in 
10  the  previous  form.  In  this  form  of  inven- 

tion, when  the  nuts  26  are  threaded  toward 
the  sound  box  casing,  the  torsional  support 
11  is  slightly  flexed  to  hold  the  support  upon 
its  bearing  14  and  to  hold  the  ends  of  the 

15  support  against  rotation. 
Although  only  two  of  the  various  forms 

in  which  this  invention  may  be  embodied 
have  been  illustrated,  the  invention  is  not 
limited  to  the  constructions  shown  as  vari- 

20  ous  other  forms  might  also  be  used  in  em- 
bodying this  invention  without  departing 

from  the  spirit  of  the  invention  or  the  scope 
of  the  appended  claims. 

Having  thus  fully  described  this  inven- 
25  tion,  I  claim  and  desire  to  protect  bv  Letters 

Patent  of  the  United  States: 
1.  The  combination  with  a  stylus  bar,  of 

a  mounting  therefor  comj)rising  a  torsional 
member,  means  arranged  to  flex  said  tor- 

30  sional  member,  without  effecting  a  tensional 
strain  on  said  torsional  member,  and  means 
to  prevent  relative  twisting  of  the  opposite 
ends  of  said  torsional  member. 

2.  The  combination  with  a  stylus  bar,  of 
35   a  mounting  therefor  comprising  a  torsional 

member  rigidly  secured  to  said  bar,  and 
means  arranged  to  flex  said  torsional  mem- 

ber by  bowing  from  its  connection  with  said 
bar,  without  tending  to  shift  said  bar. 

40  3.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor  comprising  a  torsional 
resilient  member  rigidly  secured  to  said  bar, 
means  arranged  to  flex  said  torsional  mem- 

ber,  to  vary   the   torsional   coefficient,   and 
45  means  arranged  to  prevent  a  tensional 

strain  of  said  resilient  member. 
4.  The  combination  with  a  stylus  bar,  of 

a  mounting  therefor  comprising  a  torsional 
rod  rigidly  connected  to  said  stylus  bar,  and 

50  extending  transversely  thereof,  and  means 
adjustable  to  flex  said  rod  by  bowing,  to 
vary  its  torsional  effect  without  affecting  the 
normal  position  of  said  bar. 

5.  The  combination  with  a  stylus  bar,  of 
55  a  mounting  therefor  comprising  a  torsional 

member,  spaced  bearings  having  open 
grooves  supporting  said  torsional  member, 
and  means  arranged  to  flex  said  torsional 

member  exterior  to  said  beai'ings  to  hold 
60  the  same  upon  said  bearings. 

6.  The  combination  with  a  stylus  bar,  of  a 
mounting  therefor  comprising  a  bearing,  a 

torsional  member  connected  to  said  bar  and 

engaging  in  said  bearing,  and  means  ar- 
ranged to  flex  said  torsional  member  ex-  65 

terior  to  said  bearing  to  hold  the  same  in 
said  bearing,  and  to  vary  its  torsional  effect, 
independent  of  its  tensional  constant. 

7.  The  combination  with  a  pair  of  fixed 
bearings,  of  a  stylus  bar  arranged  between  70 
said  bearings,  a  pair  of  torsional  arms  con- 

nected to  said  bar  and  supported  by  said 
bearings,  the  outer  ends  of  said  arms  pro- 

jecting freely  outwardl}^  from  said  bearings, 
and  having  loops  and  adjustable  means  ex-  75 
tending  through  said  loops  engaging  the  free 
ends  of  said  arms  to  flex  the  same. 

8.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor  comprising  a  pair  of 
spaced  projections,  each  provided  with  a  80 
gToove  and  arranged  upon  opposite  sides  of 
said  bar,  a  torsional  member  connected  to 
said  bar  and  engaging  in  said  grooves,  the 
ends  of  said  member  being  free  to  flex,  and 

means  engaging  the  free  ends  of  said  tor-  85 
sional  member,  exterior  to  said  projections, 
to  flex  the  same  to  hold  it  in  said  grooves. 

9.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor  comprising  a  pair  of 
spaced  bearings  upon  opposite  sides  of  said  90 
bar,  a  torsional  resilient  cylindrical  member 
connected  to  said  bar  and  engaging  in  said 
bearings,  the  ends  of  said  torsional  member 
being  free  to  flex,  and  adjustable  means  en- 

gaging the  free  ends  of  said  torsional  mem-  95 
ber  exterior  to  said  bearings,  to  flex  the 
same. 

10.  In  a  sound  box,  the  combination  with 
a  casing,  of  a  diaphragm  supported  thereby, 
a  stylus  bar  connected  to  said  diaphragm,  a  100 
pair  of  bearings,  torsional  arms  su^Dporting 
said  bar  and  engaging  in  said  bearings,  the 
outer  ends  of  said  arms  being  free  to  flex 
and  having  elongated  loops,  threaded  studs 
projecting  through  said  loops  from  said  cas-  105 
ing,  and  nuts  upon  said  studs  engaging  said 
arms  to  flex  the  same. 

11.  In  a  sound  box,  the  combination  with 
a  casing,  of  a  stylus  bar,  a  pair  of  bearings 
oppositely  disposed  adjacent  to  said  bar,  a  HO 
resilient  member  supporting  said  bar  and 
having  free  elongatedly  looped  ends  extend- 

ing exterior  to  said  bearings,  and  adjustable 
means  extending  through  said  loops  to  vary 
the  coefficient  of  torsion  of  said  member  by  115 
bowing  said  member  independent  of  said 
stylus  bar. 

In  witness  whereof  I  have  hereunto  set 

my  hand  this  28  day  of  May,  A.  D.  1909. 
LEON  F.  DOUGLASS. 

Witnesses : 
William  J.  Boyd, 
James  B.  Davidson. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
RICHARD  A.  WHITEHEAD,  OF  LOS  ANGELES,  CALIFORNIA.  ASSIGNOR  OF  ONE-HALF  TO 

GLENN  R.   WATERMAN,    OF  LOS   ANGELES,   CALIFORNIA. 

SOUND-PRODUCING  APPARATUS. 

1,017,834. Specification  of  Letters  Patent.  Patented  Feb.  30, 1913. 
Application  filed  October  5.  1910.     Serial  No.  585,481. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Eichard  A.  "White- 
head, a  citizen  of  the  United  States,  resid- 

ing at  Los  Angeles,  in  the  county  of  Los 
5  Angeles  and  State  of  California,  have  in- 

vented new  and  useful  Improvements  in 
Sound-Producing  Apparatus,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  sound  producing 
10  apparatus,  and  more  particularly  to  means 

for  throwing  the  same  out  of  operation  at 
the  termination  of  the  rendition  of  a  song  or 
in.strumental  or  vocal  selection,  or  such  se- 

quence of  sounds  as  may  be  produced  in  the 
15  operation  of  the  apparatus:  whereby  opera- 

tion of  the  apparatus  is  automatically  ter- 
minated at  the  termination  of  such  rendi- 

tion :  and  the  invention  has  for  its  object  to 

provide  improved  apparatus  of  the  charac- 
20  ter  described,  of  electro-magnetic  character, 

which  will  be  superior  in  point  of  positive- 
ness  of  operation,  relative  simplicity  and  in- 
expensiveness  of  construction  and  organiza- 

tion, and  sightline.ss  in  appearance,  which 
25  may  be  applied  to  sound  producing  appa- 

ratus of  standard  and  conventional  forms 
and  types  with  but  .slight  alteration  of  the 
same,  which  may  be  readily  kept  in  repair, 
and  which  will  be  generally  superior  in  effi- 

30  ciency  and  serviceability. 
The  invention  consists  in  the  provision, 

construction,  combination,  as.sociation  and 
relative  arrangement  of  parts,  members  and 
features  hereinafter  described  and  .shown  in 

35  the  drawings,  and  finally  pointed  out  in 
claims. 

In  the  drawings: — Figure  1  is  a  side  ele- 
vation, partly  broken  away  and  partly  in 

section  for  clearness  of  illustration  of  sound 

^0  producing  apparatus,  or  a  so-called  talking 
machine,  organized,  equipped  and  con- 

structed in  accordance  with  the  inA'ention ; 
Fig.  2  is  a  top  plan  view  of  the  same,  parts 
being  likewise  broken  away  for  clearness  of 

^^  illustration ;  Fig.  3  is  an  enlarged  detail  plan 
view  of  an  essential  feature  of  the  inven- 

tion; and  Fig.  4  is  a  fragmentary  side  eleva- 
tion of  the  feature  shown  in  Fig.  3,  and  a 

feature  of  the  general  construction  of  the 
^^  apparatus. 

Corresponding  parts  in  all  the  figures  are 
denoted  by  the  same  reference  characters. 

Referring  with  particularity  to  the  draw- 
ings, the  sound  producing  apparatus  or  talk- 

^^  ins:  machine  therein  shown,  as  of  conven- 

tional or  standard  form,  although  the  inven- 
tion is  not  limited  to  any  specific,  type  or 

form  of  such  sound  producing  apparatus, 
comprises  a  casing  A  within  which  is  loca- 

ted a  motor  B  the  power  of  which  is  applied  60 
through  transmission  means  C  to  a  disk 
table  or  supjDort  D  above  the  casing,  and 
upon  which  the  sound  record  E  is  disposed. 

F  designates  the  sound  box  within  which 
the  sounds  are  produced  through  the  co-ac-  65 
tion  of  the  point  or  needle  /  and  the  sound 
record  E,  G  designating  the  tubular  arm  or 
means  of  direction  or  conduction  of  the 
sounds  to  the  orifice  from  which  they  exit 
to  the  auditor.  The  tubular  arm  G  is  shown  70 
as  adjustably  supported  by  the  bracket  H 
connected  with  the  casing  A,  such  casing  A 
being  of  wood  or  other  electricity  insulating 
material. 

K  designates  a  circuit  maker  which  is  clis-   75 
posed  upon  the  sound  record  E  in  physical 
connection  Avith  the  transmission  means  C. 

Within  the  casing  A  is  disposed,  in  ac- 
cordance with  the  invention,  a  battery  L,  or 

source  of  electrical  supph*.  and  within  said  80 
casing  is  likewise  disposed  electro-magnetic 
means  M  the  armature  m  whereof  projects 
through  a  suitable  opening  in  the  top  of  the 
casing  in  position  for  engagement  with  the 
periphery  of  the  table  or  support  D  to  act  85 
as  a  brake  therefor,  or  means  for  throwing 
the  table,  the  transmission  means  and  the 
motor  out  of  operation  when  an  electrical 
circuit  is  closed  through  the    electro-mag- 

netic means  and  the  circuit  maker  K  and  90 
the  point  or  needle  /. 

The  source  of  electrical  supply  L  is  elec- 
trically connected  with  the  electro-magnetic 

means  M  by  a  circuit  wire  5,  the  electro- 
nmgnet  M  is  connected  with  the  motor  B  95 
by  a  circuit  wire  6.  and  the  bracket  H  is 
connected  with  the  source  of  electrical  sup- 

ply L  by  a  circuit  wire  7.  The  soimd  box 
F  is  provided  with  a  circuit  wire  8  elec- 

trically connecting  the  needle  or  point  /  100 
with  the  tubular  arm  G  and  the  connections 

thereof,  which  are  found  in  standard  prac- 
tice. This  circuit  wire  bridges  the  non- 

conducting parts  of  the  sound  box.  The 
arm  G  and  its  connections  are  electrically  105 
conducting,  as  is  the  bracket  H,  and  as  are 
the  motor  B  and  the  transmission  means  C, 
while  the  table  D  and  the  sound  record  E 

are  jointly  non-conducting,  or  at  least  the 
record    E    is    non-conducting.      ^Ylien    the  iJO 
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needle  /  is  in  contact  Avith  the  circuit  maker 
K  the  electrical  path  is  through  the  needle 
/,  the  circuit  wire  8.  the  arm  G  and  its  con- 

nections, the  bracket  H.  the  circuit  wire  7. 
5  the  source  of  electrical  supply  L,  the  circuit 

wire  5.  the  electro-magnetic  means  M,  the 
circuit  wire  6,  the  transmission  means  C, 
and  the  circuit  maker  K  again  to  the  needle 
/.     The  bracket   H   is   insulated   from   the 

10  motor  B  by  the  structure  of  the  casing  A. 
The  circuit  maker  K  comprises  a  metallic 

body  9,*  preferably  circular  in  form,  adja- 
cent to  the  periphery   of  which   is  adjust- 

abh'  connected  an  articulated  guide  A",  which 
15  comprises  a  plurality  of  members  10,  11  and 

12,  which  are  pivotally  serially  connected, 
as  at  13  and  14  by  pins  or  the  like,  the  inner- 

most member  10  being  pivotally  connected 
with  the  body  member  or  plate  9,  as  at  15. 

20  The  outer  member  12  overlaps  the  interme- 
diate member  11  at  the  point  of  pivotal 

connection  14,  and  the  intermediate  member 
11  overlaps  the  inner  member  10  at  the  point 
of  pivotal  connection  13.    The  body  or  plate 

25  9  and  the  articulated  guide  k  are  formed  of 
metal  or  suitably  conducting  material.  The 
members  10.  11  and  12  are  adapted  to  be 
adjusted  with  relation  to  the  center  of  the 
body  9.  wherein  is  formed  an  opening  16 

30  which  fits  the  upper  projecting  end  portion 
17  of  the  transmission  means  and  shaft  18. 
so  that  the  plate  or  body  9  will  be  in  close 
electrical  contact  with  said  shaft  18.  The 
outer  end  portion  19  of  the  member  12  may 

35  be  adjusted  from  the  opening  16  and  the 
upper  end  17  of  the  shaft  18,  over  the  sur- 

face of  the  record  E.  to  the  desired  degree, 
with  relation  to  tlae  phase  of  the  traverse 
of  the  record  by  the  needle  /  at  which  it  is 

40  desired  that  the  needle  contact  with  the 
circuit  maker  K  to  stop  the  rotation  of  the 
table  D  and  the  record  thereon,  and  termi- 

nate the  operation  of  the  sound  ]3roducing 
apparatus.     The  outer  end  19  of  the  mem- 

45  ber  12  is  preferably  bifurcated  or  forked 
as  shown,  and  a  groove  or  crease  20  is 
formed  in  the  upper  surface  of  all  of  the 
members  10.  11  and  12,  in  continuous  ex- 

tension, from  the  forked  end  portion  19  to 
50  the  inner  end  of  the  member  10,  and  thence 

the  groove  or  crease  20  is  extended  in  a 

groove  or  crease  20^,  which  approaches  the 
opening  16  spirally,  and  dies  out  into  a 
groove  or  crease  20*"  circular  in  form  and 

55  concentric  with  the  opening  16. 

The  operation,  method  of  use  and  advan- 
tages of  the  improvements  in  sound  produc- 

ing apparatus,  and  means  for  throwing  the 
same  out  of  operation,  constituting  the  in- 

60  vention,  will  be  readily  understood  from 
the  foregoing  description  taken  in  connec- 

tion with  the  accompanying  drawings  and 
the  folloAving  statement : — When  the  opera- 

tion of  the  sound  producing  apparatus  is 
65  commenced,    or    before    the    same    is    com- 

menced, the  member  12  of  the  guide  k  is 
moved  outwardly  with  x'elation  to  the  center 
of  the  body  9,  which  is  at  the  center  of  the 
record  E.  such  body  9  and  record  E  and 
table  D  being  centered  upon  the  upper  end  70 
17  of  the  shaft  18.  so  that  the  forked  end 
19  of  the  member  12  will  be  engaged  by 
the  needle  /  when  the  same  has  spirally 
traversed  the  record,  in  the  customary  man- 

ner, approximately  to  a  pi'e  -  determined  75 
point,  at  which  the  termination  of  the  opera- 

tion of  the  sound  producing  apparatus  is 
desired  to  be  caused.  The  needle  /  is  placed 
u]5on  the  record  to  initiate  the  production 
of  the  sequence  of  sounds  constituting  the  go 
rendition  for  which  the  record  is  organized, 
and  the  motor  B  is  ]Dut  into  operation  to 
rotate  the  table  D,  the  record  E  and  the  cir- 

cuit maker  K.  When  the  needle  /  con- 
tacts with  the  guide  k.  at  the  forked  end  85 

19,  a  closed  electrical  circuit  is  established 
through  the  needle,  the  arm  G.  the  bracket 
H,  the  source  of  electrical  supply  L,  the 
electro-magnetic  means  M,  the  motor  B,  the 
transmission  means  C,  and  the  circuit  maker  90 

K.  an  open  electrical  circuit  having  thereto- 
fore been  present  in  and  through  such  parts 

and  features  and  the  circuit  wires  joining 
the  same  electrically.  The  closed  electrical 
circuit  through  the  electro-magnetic  means  95 
M  causes  the  actuation  of  the  armature  m 
thereof  toward  the  ])eriphery  of  the  table 
D,  and  when  brought  into  engagement  there- 

with rotation  of  the  table  and  of  the  record 
E  is  retarded  and  finally  checked,  the  motor  100 

being  thus  stopped  through  the  transmis- 
sion means  C.  Previous  to  final  stoppage  of 

motion  of  the  parts  of  the  apparatus  as  last 
described,  the  needle  /  moves  somewhat, 
such  movement  being  acconuiiodated  by  the  105 

grooves  or  creases  20,  20^  and  20"^,  one  or  all 
of  which  the  needle  traverses  until  it  finally 
comes  to  rest  upon  complete  stoppage  of 
the  motor.  The  armature  m  thus  constitutes 
a  brake  for  the  motor  B,  the  table  D  and  lio 
the  other  parts  actuated  and  moved  by  the 
motor,  preventing,  in  its  action  upon  the 
table  D,  further  rotation  of  the  table  and  the 
record  thereon  and  the  circuit  maker  K 

upon  the  record,  and  therefore  preA^enting  115 
further  relative  movement  of  the  needle  / 
and  the  record,  thereby  terminating  sound 
production  by  the  apparatus.  Where  means 
are  not  employed  to  throw  the  apparatus 

out  of  operation  at  the  tei-mination  of  a  120 
rendition  thereby,  the  operation  is  continued 
until  the  motor  has  expended  its  energy, 

and  such  operation  is  customarily  accom- 
panied by  raucous  souncls  deA^oid  of  tonal 

inter-relation  or  effect.  Such  expenditure  125 
of  motiA'e  energy  and  creation  of  sounds 
after  the  rendition  has  been  completed,  are 
prevented  and  obviated  by  the  use  of  the 
improved  means  described  for  throwing  out 
of  operation  the  sound  producing  apparatus   130 
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15 

and  the  actuating  means  therefor;  and  it 
may  be  noted  that  the  guide  k^  because  of  its 
adju&tabilitj^,  may  be  so  disposed  with  re- 

lation to  the  center  of  the  record  E  as  to 

cause  termination  of  operation  of  the  ap- 
paratus at  any  pre-determined  phase  there- 

of, or  substantial!}"  at  any  pre-determined 
point  in  the  rendition  of  the  selection  for 
which  the  record  is  organized. 

In  equipping  or  providing  sound  produc- 
ing apparatus  of  standard  or  conventional 

types  with  the  improvements  constituting 
the  invention,  very  slight  alterations  are 

necessary,  comprising  in  the  main  the  in- 
stallation of  the  electro-magnetic  means  M. 

the  source  of  electrical  supj^ly  L,  the  circuit 
maker  K,  and  the  several  circuit  wires  for 
electrically  connecting  the  parts. 

It  will  be  understood  that  the  brake  ordi- 
20  narily  provided  for  stopping  the  operation 

of  the  apparatus,  and  manually  controlled, 
may  be  retained  for  use  in  connection  with 
the  improvements  constituting  the  inven- 

tion, so  that  the  apparatus  may  be  main- 
25  tained  inoperative  during  the  changing  of 

records,  and  previous  to  commencing  the 
sound  production.  Such  retention  of  the 
brake  customarily  employed  is  optional,  as 
will  be  manifest.  The  apparatus  provided 
with  the  improvements  is  neat  in  appear- 

ance, no  additional  features  being  visible 
which  are  of  any  substantial  bulk  or  wliich 
to  any  extent  are  cumbersome  or  mar  the 

sj'mmetry  and  general  appearance  of  the 
apparatus. 

I  do  not  desire  to  be  understood  as  limit- 

ing myself  to  the  specific  provision,  con- 
struction, formation,  combination,  and  asso- 

ciation   of    parts,    members    and    features 

■^^  shown  and  described;  but  reserve  the  right 
to  vary  the  same,  in  adapting  the  improve- 

30 

35 

ments  to  varying  conditions  of  use,  without 
departing  from  the  spirit  of  the  invention 
and  the  terms  of  the  following  claims. 

Having   thus   described   my   invention   I  45 
claim  and  desire  to  secure  by  Letters  Pat- 

ent : — 
1.  In    apparatus    of    the    character    de- 

scribed,  a   movable  sound   record   support, 
the  soimd  record  thereon,  a  needle  co-acting  50 
with  the  sovmd  record  in  the  production  of 
sound,  an  adjustable  support  for  the  needle, 
a  circuit  maker  co-acting  with  the  needle,  a 
brake  adapted  to  be  applied  to  terminate 
movement  of  the  movable  sound  record  sup-  55 
port,  and  electro-magnetic  means  control- 

ling the  brake  and  electrically  connected 
with  the  circuit  maker;  said  circuit  maker 
comprising  a  body  adapted  to  be  mounted 
upon  the  sound  record,  and  a  plurality  of  60 
adjustably  connected  members  adjustably 
connected  with  the  body ;  one  of  saicl  adjust- 

ably connected  members  being  provided 
Avith  a  bifurcated  end  portion,  there  being  a 
groove  extending  therefrom  continuously  65 
throughout  all  of  said  members  and  a 
groove  upon  said  body  merging  into  said 
first  named  groove. 

2.  In    apparatus    of    the    character    de- 
scribed, a  circuit  maker  comprising  a  plu-  70 

rality  of  adjustably  connected  members,  one 
of  said  members  being  provided  with  a  bi- 

furcated end  portion,  there  being  a  groove 
extending  therefrom  continuously  through- 

out all  of  said  members.  75 
In  testimony  whereof,  I  have  signed  my 

name  to  this  specification  in  the  presence 
of  two  subscribing  witnesses. 

KICHAED  A.  AVHITEHEAD. 
Witnesses : 

Elizabeth  C.  Moeskes, 
Charles  D.  Warden. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
"Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ANNIBAL  CASAGRANDE,   OF  ROCHESTER,   NEW  YORK. 

STAND   FOR  TALKING-MACHINES. 

1,017,848. Specification  of  Letters  Patent.  Patented  Feb.  20,  1913. 
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^0  all  whom  it  may  concern. 
Be  it  laiown  that  I,  Annibal  CasagrajsDE. 

of  Rochester,  in  the  county  of  Moni'oe  and 
State  of  New  York,  have  invented  a  ne.w  and 

5  useful  Improvement  in  Stands  for  Talking- 
Machines,  which  improvement  is  fulh^  set 
forth  in  the  following  specification  and 

shown  in  the'  accompanying  draAvings. 
The  present  invention  relates  to  stands  for 

10  talking  machines  and  an  object  thereof  is  to 
provide  a  construction  adapted  to  support 
an  ordinary  talking  machine  of  the  type 
having  a  horn  projecting  forwardly  there- 

from  above   the   machine,   provision   being 
15  made  for  connecting  the  tapering  tone  tube 

of  a  talking  machine  to  a  horn  which  is  ar- 
ranged on  the  stand  below  the  supporting 

part  thereof. 
To  these  and  other  ends  the  invention  con- 

20  sists  in  certain  parts  and  combinations  of 
parts  all  of  which  will  be  liereinafter  de- 

scribed, the  novel  features  being  pointed  out 
in  the  appended  claims. 

In  the  drawings:  Figure  1  is  a  vertical 
25  section  through  a  stand  constructed  in  ac- 

cordance with  this  invention :   Fig.  2  is  a 
rear  view  of  the  upper  portion  of  the  stand; 
and  Fig.  3  is  a  section  on  a  line  n — a  Fig.  2. 

In  the  illustrated  embodiment  of  the  in- 
30  vention  the  stand  is  in  the  form  of  a  cabinet 

whose  top  1  serves  as  a  supporting  part  for 
a  talking  machine  2.  The  cabinet  may  have 
any  number  of  compartments  such  as  the 
compartment  3  for  storing  records,  tools  or 

35  other  articles  used  in  connection  with  a  talk- 
ing machine,  said  compartments  being 

reached  preferably  through  a  door  4  at  the 
front  of  the  cabinet.  Also  arranged  in  the 
cabinet  below  the  top  surface  or  supporting 

40  part  1  is  a  horn  -")  preferably  rectangular  in cross  section  and  formed  of  wood  or  other 
suitable  material.  This  horn  preferably  is 
held  horiz(mtally  within  the  cabinet  and 
connects  an  inlet  opening  6  in  the  rear  wall 

•*5  to  an  outlet  or  discharge  opening  7  which 
may  be  formed  in  the  front  wall  or  door  4 
and  adapted  to  be  closed  by  one  or  more 
doors  8,  in  this  instance  hinged  to  the  door 
4  and  adapted  to  modulate  the  sound  issu- 

^0  ing  from  the  horn  5. 
Connecting  with  the  horn  5  at  the  inlet 

or  intake  G  is  a  horn  extension  9  which  pro- 
jects rearwardly  and  upwardly  from  the  in- 

take so  that  its  upper  end  lies  above  the  sup- 
55  porting  surface  1  and  preferably  substan- 

tially in  a  plane  with  the  upper  end  of  the 

tapering  tone  tube  10  of  a  talking  machine 
sui^ported  on  the  top;  the  horn  11  being  cle- 
tachably  secured  to  the  tube  10. 

Connection  between  the  upright  extension  60 
9  and  the  tapering  tone  tube  10  may  be  estab- 

lished, when  the  horn  11  is  removed,  by 
means  of  a  connection  12  preferably  in  the 
form  of  an  inverted  U-shaped  elbow,  one  end 
of  which  is  formed  to  fit  tightly  the  upper  65 
end  of  the  extension  9  while  the  other  end 
seats  in  the  upper  end  of  the  tapering  tone 
tube  10  and  is  held  to  the  latter  by  the  se- 

curing device  13  which  is  usually  emj^loyed 
for  securing  the  horn  to  the  said  tone  tube.  70 

It  is  preferred  to  detachably  connect  the 
horn  extension  9  to  the  cabinet  in  order  that 

said  extension  may  be  removed  for  the  pur- 
pose of  deceiving  people  as  to  the  character 

of  the  cabinet.  In  other  Avords.  when  this  75 
horn  extension  is  removed,  the  cabinet  has 
the  appearance  of  an  ordinary  cabinet  for 
sheet  music.  In  this  embodiment  of  the 

invention,  guides  14  are  provided  about  the 
opening  6  on  the  rear  wall  of  the  cabinet  to  80 
receive  the  flared  walls  of  the  horn  extension 
9  and  guide  said  extension  to  and  from  the 
opening.  The  extension  is  held  in  operative 
pcsition  by  any  suitable  means,  but  in  this 
instance  a  spring  catch  15  arranged  on  the  85 
rear  wall  below  the  opening  cooperates 
with  the  under  side  of  the  extension  9  after 
the  latter  is  in  cooperative  relation  with  the 
opening  G. 

In  the  use  of  the  invention,  a  talking  ma-  90 
chine,  of  the  type  illustrated,  is  placed  upon 

the  supporting  part  1  with  its  horn  11  re- 
moved. Tlie  extension  9  is  connected  to  the 

rear  wall  of  the  cabinet  by  sliding  the  same 

upwardly  over  the  catch  15  into  coopera-  95 
tion  with  the  guides  14  until  the  opening  6 
is  covered,  Avhen  the  catch  15  engages  the 
extension  9  and  holds  the  latter  in  position. 
The  elbow  12  is  then  seated  upon  the  upper 
end  of  the  extension  9  and  is  secured  to  the  100 
ta]iering  tone  tube  10  in  the  manner  before 
pointed  out.  Somid  from  the  talking  ma- 

chine passes  through  the  connection  12  and 
extension  9  into  the  horn  5.  the  door  8  con- 

trolling the  discharge  from  the  horn.  105 
According  to  this  invention,  it  is  possible 

to  manufacture  an  independent  cabinet  for 
talking  machines  which  will  have  a  horn 
connected  thereto  and  controllable  in  such  a 
manner  as  to  modulate  the  music  or  sound  HO 

issuing  from  the  talking  machine.  The  con- 
nection  between   the   talking;  machine   and 
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the  horn  of  the  cabinet  is  such  that  it  per- 
mits the  entire  upper  surface  of  the  cabinet 

to  be  used,  while  at  the  same  time  the  con- 
nection may  be  detached  for  the  purpose 

5  of  deceiving  people  as  to  the  character  of 
the  cabinet,  thus  permitting  the  latter  to  be 
used  for  the  support  of  ornaments  or  ar- 

ticles other  than  talking  machines. 
What  I  claim  as  my  invention  and  desire 

10  to  secure  by  Letters  Patent  is : 
1.  A  stand  for  a  talking  machine,  com- 

prising a  supporting  part,  a  horn  arranged 
below  the  supporting  part,  a  horn  exten- 

sion detachably  mounted  upon  said  support- 
15  ing  part  independently^  of  the  horn  and  ex- 

tending rearwardl}-  and  upwardly  above 
said  supporting  part  and  outside  thereof, 

said  extension  being  disposed  exteriorh"- 
of   the   space   inclosed  by   said   suj)porting 

20  part,  means  for  detachably  mounting  one 
end  of  said  extension  independently  of  the 
horn,  and  an  inverted  detachable  U-shaped 
connection  with  the  other  end  of  said  ex- 

tension, said  connection  being  designed  for 

connection  with  the  tone  tube  of  a  talking  25 
machine  in  lieu  of  the  horn. 

2.  A  stand  for  a  talking  machine,  com- 
prising a  supporting  part,  a  horn  arranged 

below  the  supporting  part,  a  horn  extension 
detachably  mounted  upon  said  supporting  30 

part  independently  of  the  horn  and  extend- 
ing rearwardly  and  upwardly  above  said 

supporting  part  and  outside  thereof,  said  ex- 
tension being  disposed  exteriorly  of  the  space 

inclosed  by  said  supporting  part,  means  for  35 
detachably  mounting  one  end  of  said  ex- 

tension independently  of  the  horn,  an  in- 
verted detachable  U-shaped  connection  with 

the  other  end  of  said  extension,  said  connec- 
tion being  designed  for  connection  with  the  40 

tone  tube  of  a  talking  machine  in  lieu  of 
the  horn,  and  a  door  to  said  supporting  part 
opposite  the  larger  end  of  said  horn. 

ANNIBAL  CASAGRANDE. 

Witnesses : 
H.   H.    SiMMS, 

A.  M.  Whitmore. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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1,018,631. Specification  of  Letters  Patent.  Patented  Feb.  37,  1913. 
Application  filed  April  21,  1909.     Serial  No.  491,233. 

To  all  whom  it  may  concern: 
Be  it  laiown  that  I,  Walter  .C  Rtjnge,  a 

citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  county  of  Camden, 

5  and  State  of  New  Jersey,  have  invented  cer- 
tain new  and  useful  Improvements  in  Appa- 

ratus for  Forming  Impressions  on  Phono- 
graph-Record Blanks  and  Like  Articles,  of 

which  the  following  is  a  specification. 
10  My  invention  does  not  relate  to  the  mak- 

ing of  the  blanks  for  phonograph  records 
and  like  articles,  but  to  the  forming  or  im- 

pressing uj)on  or  into  the  same,  of  projec- 
tions or  recesses  for  the  tune  or  other  mat- 

15  ter  which  is  to  be  reproduced  from  the 
record. 

I  will  describe  an  apparatus  used  in  carry- 
ing out  my  invention,  and  then  enumerate 

the  novel  features  in  claims. 

20  In  the  accompanying  drawings:  Figure  1 
is  a  vertical  elevation  partly  in  section,  of  an 
apparatus  suitable  for  use  in  carrying  out 
my  invention.  Fig.  2  is  a  top  view  of  a  tank 
and  appurtenances  comprised  in  the  appa- 

25  ratus.  Fig.  3  is  an  inverted  or  bottom  view 
of  the  tank  and  appurtenances.  Fig.  I  is  a 
side  view  of  a  segment  of  an  expander  com- 

prised in  the  apparatus.  Fig.  5  is  a  trans- 
verse section  of  this  expander.     Fig.  6  is  a 

30  longitudinal  section  of  certain  parts  of  a 
modified  form.  Fig.  7  is  a  side  view  of  an 
apparatus  for  ejecting  the  expanders.  Fig. 
8  is  an  enlarged  longitudinal  section  of  parts 
shown  also  in  Fig.  1.     Fig.  9  is  a  central 

35  transverse  section  of  these  parts.  Fig.  10  is 
a  longitudinal  section  of  parts  of  an  ex- 

pander. Figs.  11,  12  and  13  are  views  illus- 
trating means  whereby  the  expander  is 

caused  to  exert  pressure  first  at  its  middle 
40  portion  and  from  there  progressively  to- 

ward the  ends ;  Fig.  11  showing  a  longitudi- 
nal section  of  the  parts,  on  a  larger  scale 

than  the  previous  views,  and  with  the  man- 
drel G  out  of  engagement  with  the  staves  of 

45  the  expander,  which  latter  are  shown  as 
curved  or  bowed;  Fig.  12  is  a  detail  eleva- 

tion of  one  of  these  expander  staves  showing 
in  full  lines  the  normal  or  bowed  condition 

of  said  stave  and  showing  in  dotted  lines  the 
50  straightened  out  condition  of  such  stave, 

produced  by  the  action  of  the  mandrel ;  and 
Fig.  13  is  a  fragmentary  top  view  of  one  of 

the  caps  c^,  showing  the  openings  c^  therein 
for  the  escape  of  air. 

Similar  letters  of  reference  designate  cor-  55 
responding  parts  in  all  the  figures. 

The  apparatus  comprises  a  press  which 
ma}^  be  of  any  suitable  form,  having  cylin- 

ders A  and  pistons  provided  with  protrud- 
ing rods  B  operated  by  fluid  supplied  by  a  60 

.  pipe  a^  under  control  of  suitable  valve 
mechanism  a-.  These  cylinders  and  pistons 
TciAj  be  of  any  suitable  number.  Preferably 
they  will  be  operated  independently  to  the 
extent  that  each  may  act  upon  the  part  65 
which  it  is  to  operate  to  any  degree  that  may 
be  important,  without  requiring  any  other 
to  operate  to  the  same  degree. 

C  designates  a  tank,  here  shown  as  of 
polygonal  form,  and  provided  with  an  inlet  70 
c^  and  an  outlet  c-.  Extending  between  its 
top  and  bottom  walls  are  tubes  c^  which  at 
their  lower  ends  are  shown  as  fitting  into 
rabbets  or  recesses  c*  formed  in  the  bottom 
wall  of  the  tank,  with  an  interposed  pack-  75 
ing  c^  of  any  suitable  material  to  make  a 
tight  joint,  and  which  at  the  upper  end  are 
shown  as  secured  within  openings  c®  formed 
in  the  top  wall  of  the  tank  by  means  of  caps 

c"  provided  externally  with  screw  threads  80 
engaging  with  the  top  wall  of  the  tank  and 
having  inwardly  turned  flanges  overlapping 
the  upper  ends  of  the  tubes,  a  suitable  pack- 

ing being  preferably  used  between  these 
parts  to  prevent  leakage.  The  caps  and  85 
tubes  may  be  integral.  It  will  be  seen  from 
this  description  that  a  fluid  hot  or  cold,  may 

hj  means  of  the  inlet  and  outlet  c^  and  c^, 
be  circulated  through  the  tank  around  its 
various  tubes  c^.  90 

The  tubes  c^  are  either  made  to  constitute 
matrices  or  else  are  provided  with  matrices. 
In  the  present  instance  thej^  constitute  mat- 

rices by  themselves,  being  formed  upon  their 
inner  surfaces  so  as  to  constitute  negatives  95 
of  records  which  are  to  be  impressed  upon 
phonograph  cylinders  or  like  articles. 

Within  the  tubes  c^  are  tubular  expanders 
D  more  particularly  shown  in  Figs.  4  and  5, 
and  these  are  so  constructed  as  to  be  expan-  100 
sible  for  the  purpose  of  forcing  a  record 
blank  E  which  is  introduced  between  each 

of  them  and  the  corresponding  tubes  c^  into 
the  matrix  of  the  latter.    The  bottom  of  the 
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tank  C  forms  a  stop  for  the  tubular  expand- 
ers J),  preventing  said  expanders  from  mov- 
ing longitudinally  and  so  preventing  strip- 

ping of  the  record  blank  E  by  longitudinal 
6  motion  of  said  blank  after  it  has  engaged 

the  surface  of  the  matrix.  This  expander  D 
may  be  composed  of  any  suitable  number  of 

longitudinal  sections  d^  severally  forming 
segments  of  a  tube.    In  the  present  instance 

10  there  are  twelve  of  such  sections  and  they 
are  secured  together  by  springs  cP  at  their 
longitudinal  edges,  but  in  such  manner  that 
adjacent  segments  may  move  toward  and 
from  each  other.    As  here  shown  the  springs 

15  d-  are  bow  shaped  and  engage  with  pins  cl* 
inserted  in  the  sections  d^  and  crossing  re- 

cesses into  which  the  middle  portion  of  the 
springs  extend  but  so  that  the  ends  of  tlie 

springs  may  extend  into  recesses  d^  foi'med 
20  in  the  next  adjacent  sections  d^.  If  found 

necessary,  where  records  are  to  be  formed 

upon  thin  material,  the  segments  d'^  of  each- expander  D  may  have  a  surrounding  sleeve 
F  (see  Fig.  6)  of  soft  india  rubber  or  simi- 

25  lar  material  to  jDrevent  the  edges  of  the  sec- 
tions d^  from  forming  ridges  or  grooves 

upon  the  material  in  which  the  record  is  to 
be  made. 
With  each  expander  D  a   mandrel  G  is 

30  combined.  It  is  longitudinally  tapered  and 
the  inner  surface  of  the  exjiander  D  with 
which  it  is  to  coact,  is  similarly  tapered  so 
that  when  a  mandrel  G  is  forced  longitudi- 

nally into  an  expander  D  the  latter  will  be 
35  forced  outwardly  in  a  circumferential  direc- 

tion and  therefore  will  force  into  the  matrix 

of  the  corresponding  tube  c^  the  material  of 
a  record  blank  E. 

It  will  be  understood  that  each  C5dinder 

■*0  A  and  piston  B  constitute  an  engine.  There 
may  be  as  many  of  these  engines  as  there  are 

tubes  c^  and  coacting  parts  in  a  tank  C  so 
that  when  such  a  tank  is  pressed  upon  the 
bed  of  a  press  in  such  position  that  its  man- 

45  drel  G  will  be  under  the  piston  rods  of  the 
engines,  the  operation  of  the  engines  will 
cause  the  mandrels  to  move  longitudinally 
in  the  proper  direction  to  expand  the  ex- 

panders D  and  force  the  record  blanks  E 

5®  outwardly  into  the  matrices  of  the  tubes  c^. 
Before  the  mandrels  G  are  operated  in 

the  manner  just  described,  the  tank  is  sup- 
plied  with   a   heating  medium   which   will 

preferably  be  hot  water  introduced  through 
55  the  inlet  c^  and  maintained  in  the  tank  for  a 

time  long  enough  to  make  the  record  blanks 
sufficiently  plastic  to  receive  clear  and  well 
defined  impressions  from  the  matrices  of 
the  tubes  c*.    After  the  removal  of  a  tank  C 

60  from  the  press,  a  cooling  medium  is  to  be  in- 
troduced into  it  and  this  may  be  cold  water. 

If  the  cold  water  is  introduced  through  the 
inlet  c^  it  will  force  out  the  hot  water  and  af- 

terward cool  the  finished  records  so  that  they 
65  will  be  disengaged  circumferentially  from. 

the  matrices  by  contraction.  The  mandrels 
G  will  then  be  removed.  This  may  be  done 
by  a  separate  press  IT  (see  Fig.  7)  having 

pistons  movable  upward  into  holes  c®  in  the 
bottom  of  the  tank  and  concentric  with  the  70 

tubes  c^.  A  separate  press  is,  however,  un- 
necessary because  the  tank  may  be  turned 

upside  down  if  its  bed  is  provided  with  suit- 
able holes,  and  the  pistons  B  acting  upon 

the  smaller  ends  of  the  mandrels  G  may  75 
then  be  used  to  eject  the  mandrels.  After 
the  removal  of  the  mandrels  G  the  con- 

tracted expanders  D  may  be  taken  out  and 
afterward  the  finished  records  E  may  be 
removed.  go 
Whenever  different  matrices  c^  are  to  be 

used  in  a  tank,  the  previously  used  ones  may 

be  removed  by  detaching  the  caps  c''.  Af- 
terward by  a  reversal  of  the  described  oper- 

ations new  matrices  may  be  secured  in  the  85 
tank. 

By  having  for  each  press  several  tanks  of 
the  kind  described  supported  on  slideways 
J,  it  will  be  possible  to  get  one  ready  for  the 
press  while  a  second  is  in  the  press  and  90 
wliile  a  third  is  having  finished  records  re- 

moved from  it.  They  may  be  moved  along 
slideways  J. 

I  have  shown  one  of  the  piston  rods  as 

provided  with  an  equalizing  bar  6^  which  is  95 
pivoted  between  its  ends  by  a  pin  h^  to  the  , 
piston  rod,  and  made  of  sufficient  length  so 
that  its  ends  may  impinge  upon  two  of  the 
mandrels  G.     By  this  means  the  number  of 
engines  is  reduced  to  one  half  what  Avould  100 
otherwise  be  necessary  and  withal  an  inde- 

pendent operation  of  each  mandrel  of  a  pair 
is  secured. 

In  Fig.  6  I  have  shown  two  mandrels  ff^ 
and  g^  tapering  longitudinally  toward  their  105 
adjacent  ends  and  with  them  is  combined 

an  expander  D^  which  tapers  from  each  end 
toward  the  center.  These  mandrels  will 
each  be  operated  in  the  same  manner  as  the 
single  mandrel  comprised  in  the  main  ex-  110 
ample  of  my  invention. 

To  insure  escai^e  of  air,  the  segments  of 
the  expanders  are  preferably  longitudinally 
bowed,  as  indicated  particularly  in  Figs.  11 
and  12,  so  that  when  the  taper  mandrel  G,  115 
in  its  descent,  acts  upon  said  segments  or 
staves,  these  segments  first  act  upon  the  rec- 

ord blank  near  the  middle  thereof,  and 
thence  act  thereon  progressively  toward  the 
ends,  thereby  forcing  out  any  air  which  may  120 
be  between  the  expander  and  the  record. 

The  caps  of  the  matrix  tubes  c^  may  be 
provided  with  holes  c°  for  escape  of  air, 
and   there  may  be   radially   arranged   air 

escape  recesses  c^°  in  the  upper  surfaces  of  125 
the  rabbets  c*. 
What  I  claim  is : — 
1.  A  tubular  matrix,  a  container  therefor, 

a  tubular  expander  arranged  within  the 
matrix,  said  matrix  container  forming  a  stop   130 
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for  said  expander  preventing  longitudinal 
motion  thereof,  and  a  mandrel  arranged 
within  the  expander,  all  being  so  combined 
that  a  record  blank  for  a  phonograph  or 

5  like  article  may  be  arranged  between  the 
matrix  and  expander,  and  that  the  mandrel 
by  acting  on  the  expander  may  produce 
pressure  for  forming  a  record  upon  the  rec- 

ord blank. 
10  2.  A  tubular  matrix,  a  container  therefor, 

a  tubular  expander  made  of  a  number  of 
longitudinal  sections  yieldingly  connected 
together  and  arranged  within  the  matrix, 
said  matrix  container  forming  a  stop  for 

15  said  expander  preventing  longitudinal  mo- 
tion thereof,  and  a  mandrel  arranged  within 

the  expander,  all  being  so  combined  that  a 
record  blank  for  a  phonograph  or  like  arti- 

cle may  be  arranged  between  the  matrix  and 
20  the  expander,  and  that  the  mandrel  may 

produce  pressure  for  forming  a  record  upon 
the  record  blank. 

3.  A  tubular  matrix,  a  tubular  expander 
made  of  a  number  of  longitudinal  sections 

25  made  of  resilient  material,  formed  so  as  to 
be  normally  protuberant  externally  interme- 

diate of  their  ends,  yieldingly  connected  to- 
gether and  arranged  within  the  matrix,  and 

a  mandrel  arranged  within  the  exj^ander,  all 
30  being  so  combined  that  a  record  blank  for  a 

phonograph  or  like  article  may  be  arranged 
between  the  matrix  and  the  expander,  and 
that  the  mandrel  may  produce  pressure  for 
forming  a  record  upon  the  record  blank. 

35  4.  A  tubular  matrix,  a  container  therefor, 
a  tubular  exjiander  made  of  a  ninnber  of 
longitudinal  sections  connected  together  at 
their  adjacent  edges  by  springs  and  arranged 
within  the  matrix,  said  matrix   container 

forming  a  stop  for  said  expander  preventing  ̂ q 
longitudinal  motion  thereof,  and  a  mandrel 
arranged  within  the  expander,  all  being  so 
combined  that  a  record  blank  for  a  phono- 

graph or  like  article  may  be  arranged  be- 
tween the  matrix  and  the  expander,  and  that  ̂ ^ 

the  mandrel  may  produce  pressure  for  form- 
ing a  record  upon  the  record  blank. 

5.  A  tubular  matrix,  a  container  therefor, 
a  tubular  expander  made  of  a  number  of 
longitudinal  sections  surrounded  by  an  gQ 
elastic  sleeve  and  arranged  within  the 
matrix,  said  matrix  container  forming  a  stop 
for  said  expander  preventing  longitudinal 
motion  thereof,  and  a  mandrel  arranged 
within  the  expander,  all  being  so  combined  55 
that  a  record  blank  for  a  phonograph  or 
like  article  may  be  arranged  between  the 
matrix  and  the  expander,  and  that  the  man- 

drel may  produce  pressure  for  forming  a 
record  upon  the  record  blank.  go 

6.  A  tubular  matrix,  a  container  therefor, 
a  tubular  expander  arranged  within  the 
matrix,  said  matrix  container  forming  a  stop 
for  said  expander  preventing  longitudinal 
motion  thereof,  and  a  longitudinally  taper-  55 
ing  mandrel  arranged  within  the  expander, 
all  being  so  combined  that  a  record  blank 
for  a  phonograph  or  like  article  may  be  ar- 

ranged between  the  matrix  and  the  expander, 
and  that  the  mandrel  may  produce  pressure  70 
for  forming  a  record  upon  the  record  blank. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
WALTEE  C.  RUNGE. 

Witnesses : 
Frank  E.  Raffman, 
Paul  H.  Frank. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  ivliom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Llewellyn  Park,  Orange,  in  the 

5  county  of  Essex  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 

provements in  Phonograph-Reproducers,  of 
which  the  following  is  a  description. 
My  invention  relates  to  reproducers   for 

10  phonograjDhs  and  more  particularly  to  that 
type  which  is  adapted  to  operate  upon  a 
sound  record  in  the  form  of  a  groove  hav- 

ing elevations  and  depressions  correspond- 
ing to  the  original  sound  waves. 

15  The  object  of  my  invention  is  to  secure  a 
louder  and  more  perfect  reproduction  than 
can  be  obtained  from  the  ordinary  form  of 
reproducer,  or  to  .secure  a  reproduction  of 
equal  loudness  with  less  wear  upon  the  rec- 

20  ord.  With  this  end  in  view  I  employ  a 
pair  of  reproducer  styluses,  one  of  which  is 
arranged  slightly  in  advance  of  the  other 
with  respect  to  the  record  groove,  so  that 
both  styluses  track  the  same  groove  together. 

25  and  although  the  one  stylus  is  slightly  in 
advance  it  does  not  interfere  with  the  other 
because  of  the  elongated  character  of  the 
record  groove.  In  other  words,  each  sound 
or  note  which  is  recorded  on  the  record  con- 

30  sists  of  so  many  elevations  and  depressions 
that  the  two  styluses  are  operated  practically 
simultaneously  with  respect  to  the  record  of 
each  individual  sound,  however  minute. 

Reference  is  hereby  made  to  the  accom- 
35  panying  drawing,  of  which — 

Figaire  1  is  a  side  elevation,  partly  in 
section,  of  a  phonograph  reproducer  con- 

structed in  accordance  with  my  invention, 
and  Fig.  2  is  a  bottom  plan  view  of  the 

40  stylus  lever,  styluses  and  a  portion  of  the 
floating  weight. 

The  reproducer  shown  comprises  a  sound 
box  body  1  of  ordinary  form,  within  which 
the  diaphragm  2  is  clamped  by  the  ring  3 

45  in  the  usual  manner.  The  floating  weight 
4  is  pivoted  at  5  to  the  block  6  carried  by 
the  body  1,  and  the  stylus  lever  7  is  pivoted 
on  the  screw  8  carried  by  the  lugs  9  which 

depend  from  the  weight  4.     One  end  of  the 
lever  7  is  connected  by  the  link  10  to  the  50 
center  of  the  diaphragm  2,  and  the  other 
end  of  the  lever  is  provided  with  a  pair  of 
sockets  which  receive  the  reproducer  styluses 
11  and  12,  the  former  being  slightly  in  ad- 

vance of  the  latter  with  respect  to  the  groove  55 
of  the  sound  record  a.     These  styluses  may 
be  of  any  form  adapted  to  track  the  said 
groove,  but  I  have  shown  and  prefer  to  use 
st3duses  of  the  type  known  as  button-balls, 
as  fullv  set  forth  in  my  patent  reissue  No.  60 

11. 857."  da  ted  September  25,  1900. 
Having  now  described  m}^  invention,  what 

I  claim  is: 

1.  In  a  phonograph  reproducer,  the  com- 
bination with  a  vibratory  member,  of  a  pair  65 

of    reproducing   styluses    adapted    to    coact 
with  a  sound  record,  means  for  supporting 
said  styluses  in  position  to  track  the  same 
groove  of  a  sound  record,  said  styluses  be- 

ing positioned  sufficiently  closely  together  to  70 
be  operated  in  the  reproduction  of  the  record 
substantially    simultaneously   by   the    same 
note  recorded  on  the  recoixl,  but  not  to  in- 

terfere with  each  other,  and  means  for  trans- 
ferring  the   vibrations   of  said   styluses   to  75 

said  vibratoiy  member,  substantially  as  de- 
scribed. 

2.  In  a  phonograph  reproducer,  the  com- 
bination with  a  vibratory  member,  of  a 

stylus  lever  connected  to  said  member  and  80 
a  pair  of  reproducing  styluses  carried  by 
said  lever.  adaj)ted  to  coact  with  a  sound 
record  and  track  the  same  groove,  said 
st3duses  being  supported  with  their  oper- 

ative surfaces  located  in  substantially  the  85 
same  plane  parallel  to  the  grooves  of  said 
sound  record  when  the  reproducer  and  rec- 

ord are  in  operative  position  and  in  sub- 
stantiall}'  the  same  plane  tangent  to  said 
record,  substantially  as  described.  90 

3.  In  a  phonograph  reproducer,  the  com- 
bination with  a  vibratory  member,  of  a  float- 

ing weight,  a  stylus  lever  carried  by  said 
weight  and  connected  to  said  member  and  a 
pair  of  styluses  carried  b}^  said  lever,  adapt-  95 
ed  to  coact  with  a  sound  record,  said  styluses 
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being  supported  with  their  operative  sur- 
faces located  in  substantially  the  same  plane 

parallel  to  the  grooves  of  said  sound  record 
when  the  reproducer  and  record  are  in  op- 

erative position  and  in  substantially  the 
same  plane  tangent  to  said  record,  substan- 

tially as  described. 

This   specification   signed   and   witnessed 
this  8th  day  of  June  1908. 

THOS.  A.  EDISON. 

Witnesses : 
Frank  L.  Dyer, 
Frank  D.  Lewis. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  Essex 

5  county.  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Recording  AjDparatus,  of  which  the  follow- 

ing is  a  description. 
My  invention  relates  to  devices  for  record- 

10  ing  sound,  and  my  objects  are  the  provision 
of  a  novel  and  efficient  sound  recorder  of 
sufficient  sensitiveness  to  respond  to  sound 
waves  of  little  power,  and  at  the  same  time 
so  constructed  as  to  largely  prevent  excessive 

15  movement  of  the  diaphragm  and  recording 
stylus  in  a  direction  away  from  the  record- 

ing surface  under  the  influence  of  sound 
waves  of  great  amplitude.  ]\Iy  improved 
apparatus  therefore  is  intended  to   record 

20  .sounds,  both  weak  and  strong,  more  truly 
than  has  heretofore  been  possible. 

In  order  that  a  full  understanding  of  my 
invention  may  be  had,  attention  is  hereby 
directed    to    the    accompanying    drawings 

25  forming  part  of  this  specification,  and  in 
which — 

Figure  1  represents  a  vertical  central  cross 
section  through  a  sound  recorder  embodying 
one  form  of  my  invention.     Fig.  2  is  a  bot- 

30  torn  plan  view  thereof.  Fig.  3  is  a  sectional 
detail  view  showing  the  preferred  manner 
of  mounting  the  diaphragm;  and  Fig.  4  is 
a  similar  view  showing  a  modified  mounting 
for  the  diaphragm. 

35       The  same  reference  characters  will  be  used 
throughout  to  denote  corresponding  parts. 

Referring  to  the  drawings,  the  sound  box 
^  1  is  provided  with  a  recess  2  to  receive  and 
guide  the  diaphragm.     The  latter  consists 

40  of  a  flexible  outer  portion  preferably  an- 
nular or  ring  shaped,  as  shown  at  3  in  the 

drawings,  and  an  inner  non-flexible  portion 
4.  The  flexible  rijig  3  which  may  consist 
of  glass,  mica,  or  other  suitable  material,  is 

45  placed  within  recess  2  of  sound  box  1  with- 
out touching  the  sides  of  the  same,  and  is 

su^Dported  preferably  by  knife  edge  5  ex- 
tending downwardly  from  sound  box  1 

within  recess  2,  said  knife  edge  being  posi- 
50  tioned  to  engage  the  upper  surface  of  the 

flexible  ring  3  adjacent  to  the  outer  edge 
thereof.  The  ring  3  is  not  secui'ed  to  the 
sound  box  by  wax,  rubber,  or  in  any  other 

way  as  is  usual  in  the  art.     The  rigid  or  non- 
flexible  portion  4  of  the  diaphragm  is  given   55 
the  form  of  an  arch,  as  shown,  or  is  formed 
in  any  other  way  so  that  it  will  not  be  flexed 
by  the  pulsations  of  the  sound  waves  upon 
it.     This  rigid  member  4  of  the  diaphragm 
is  preferably  circular  in  form  with  its  edge   60 
bent  sharply  upward,  as  shown  at  6,  and 
forming  a  knife  edge  contacting  the  lower 
side  of  the  flexible  ring  3  near  the  inner 
edge  thereof.     The  recording  stylus  7  is  car- 

ried  by  spring  lever   8,   the   other  end   of  65 
which  is  flattened  and  secured  within  the 
sound  box  by  screw  9. 

In  assembling  the  recorder  the  ring  mem- 
ber 3  of  the  diaphragm  is  placed  upon  knife 

edge  5,  being  guided  and  located  by  the  edge   70 
of  recess  2  of  sound  box  1,  and  the  non -flex- 

ing member  4   of   the   diaphragm   is   then 
placed  in  position  with  its  sharp  peripheral 
edge  6  contacting  the  under  side  of  I'ing  3 
near   its   inner   edge.     A   rigid    connection   75 
10  is  then  placed  between  the  end  of  spring 
member  8  and  the  center  of  the  rigid  dia- 

phragm member  4,  the   spring  member  8 
being  given   a   strong  inward   flexure   and 
the  connecting  member  10  then  firmly  se-   80 
cured,  preferably  by  shellac,  at  its  two  ends 
to  the  diaphragm  member  4  and  the  spring 
member  8.     Sci-ew   11  may  be  mounted  as 
shoAvn  in  shoulder  12  of  the  sound  box  with 
its  ends  contacting  the  under  side  of  spring  85 
member  8,  whereby  the  amount  of  flexure 
of  spring  member  8  may  be  adjusted. 

Lever  13  carrying  tracking  member  14 
may  be  used  if  desired,  the  screw  15  being 
mounted  in  the  sound  box  with  its  lower  90 
end  bearing  upon  the  upper  side  of  the  free 
end  of  lever  13  to  adjust  the  vertical  posi- 

tion of  tracking  member  14  to  regailate  the 
depth  of  cut  permissible  for  recording 
stylus  7.  95 

In  Fig.  4  I  haA'e  illustrated  a  modification 
in  which  ring  member  3  of  the  diaphragm 
i?  provided  with  a  ring  of  rubber  or  similar 
yielding  material  16  secured  by  cement  or 
otherwise  to  its  upper  side  adjacent  the  100 
outer  edge  to  form  a  bearing  surface  for 
knife  edge  5  of  the  sound  box,  and  a  similar 
ring  17  is  secured  to  the  under  side  of  ring 
3  adjacent  its  inner  edge  to  form  a  bearing 
surface  for  the  '^harp  edge  6  of  the  rigid  105 
member  4   of   the   diaphragm.     This   con- 
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slruction  is  to  permit  the  nse  of  such  ma- 
terial for  flexible  ring  3  as  cannot  be  en- 
tirely freed  of  buckling  around  the  edges, 

but  I  prefer  to  form  the  ring  3  of  material 
5  free  from  buckles  and  to  have  knife  edge 

5  of  the  sound  box  and  edge  6  of  the  rigid 
member  4  bear  directly  upon  the  flexible 
rmg  as  shown  in  Fig.  3.  The  screw  11 
pressing  upon  spring  8  bows  the  latter  in- 

IQ  warclly  and  forces  the  diaphragm  upwardly 
sufficientl}^  to  give  a  strong  initial  upward 
tension  to  the  latter. 

The  following  points  may  be  noted  in 
connection  with  the  diaphragm  construct- 

15  ed  as  above  described: — 
First :  Less  power  is  consumed  in  vibrat- 

ing it  than  in  the  case  of  diapliragms  se- 
cured to  the  sound  box  by  wax,  rubber,  or 

simihir  substance  attached  to  the  outer  edge 
20  cf  the  diaphragm,  as  has  been  the  common 

practice  heretofore,  since  power  has  neces- 
sarily been  lost  in  stressing  this  securing  de- 
vice. Accordingly,  my  diaphragm  is  more 

sensitive. 

25  Second:  Less  strength  is  required  in  a 
sound  wave  to  be  recorded  to  move  the  dia- 

phragm a  given  distance  than  in  the  com- 
mon recorder  construction,  since  it  does  not 

flex    in   the    center.     Tlie   ring   3    is   easil}' 
30  flexed  because  of  its  free  inner  edge. 

Third :  The  diaphragm  does  not  buckle 
iji  segments  Avithin  the  limits  of  the  deflec- 

tions given  by  the  sound  waves  to  be  re- 
corded. 

35  Fourth :  By  emplojnng  a  non-flexing  cen- 
ter and  a  flexible  ring  diaphragm  free  at 

both  edges,  a  strong  upward  stress  can  be 
given  the  whole  diaphragm,  which  not  only 
serves  to  hold  it  in  place,  but  also  strong^ 

40  resists  excessive  movement  of  the  diaphragm 
in  a  direction  away  from  the  recording  sur- 
face. 

When  the  recording  stylus  is  tracked  for 
the  record,  the  movement  of  the  diaphragm 

45  downward  or  toward  the  recording  surface 
requires  but  little  power,  but  the  outward  or 
upper  movement  of  the  same  is  greatly  re- 

sisted by  the  strong  initial  flexing  of  the 
diaphragm  which  has  been  described.     Ac- 

50  cordingly,  the  tendency  of  strong  sound 
v/aves  or  waves  of  large  amplitude  to  cause 
the  recording  stylus  to  leave  the  record  ma- 

terial is  strongl}^  resisted.  With  the  form 
of  diaphragm  heretofore  used  in  recorders, 

55  the  initial  flexing  necessary  to  attain  the 
effect  described  is  not  practicable  on  account 
of  false  motions  given  to  the  cliaphragin 
which  are  recorded  with  sufficient  amplitude 
to  be  audible  in  the  record  when  reproduced. 

60   In  the  construction  which  I  have  described 
and  illustrated,  however,  no  false  motions 
of  sufficient  amplitude  to  be  audible  on  re- 

production are  given  to  the  diaphragm. 
It  is  to  be  understood  that  my  invention  is 

65  not  limited  to  the  exact  construction  above 

70 

80 

85 

90 

described,  but  is  as  broad  as  the  appended 
claims. 
Having  now  described  my  invention, 

what  I  claim  and  desire  to  protect  by  Let- 
ters Patent  is : 

1.  In  soimd  recording  apparatus,  the  com- 
bination with  a  flexible  ring  diaphragm 

and  a  non-flexible  central  member  bridging 
the  opening  of  the  ring  and  in  contact  there- 
■\\  ith,  of  a  recording  stylus  connected  to  the  75 
non-flexible  member,  and  means  for  apply- 

ing an  elastic  pressure  on  the  stylus  to  hold 
the  flexible  and  non-flexible  members  in  en- 

gagement, substantially  as  described. 
2.  In  sound  recording  apparatus,  the 

combination  of  a  knife  edge  support,  a  two- 
part  diaphragm,  comprising  a  flexible  ring 
member  freel}^  mounted  on  said  support 
with  the  latter  contacting  the  same  adjacent 
to  one  edge  thereof,  and  a  non-flexible  mem- 

ber bridging  the  opening  of  said  ring  and 
niaking  contact  therewith  near  the  other 
edge  thereof,  a  recording  stylus,  and  a 
spring  arm  carrying  the  stylus  and  by  its 
tension  imposing  an  initial  flexure  on  the 

diaphragm  to  keep  the  parts  thereof  in  en- 
gagement and  the  ring  member  seated  on 

said  knife  edge,  substantially  as  described. 
3.  In  sound  recording  apparatus,  tlie  com- 

bination  with   a   sound   box,   of   a   flexible  95 

ring   diaphragm   mounted   therein,   a   non- 
flexible    member    mounted    to    contact    the 
inner  edge  of  said  ring  but  not  attached 
thereto,  and  a  recording  stylus  connected  to, 
said  non-flexible  member,  substantially  as  ̂ qo 
described. 

4.  In  sound  recording  apparatus,  the  com- 
bination Avith  a  sound  box,  of  a  diaphragm 

mounted  therein  comprising  a  flexible  outer 
portion  and  a  rigid  inner  portion,  the  outer  io5 
edge  of  which  contacts  the  inner  edge  of 
the  flexible  outer  portion  but  is  not  attached 
thereto,  and  a  recording  stylus  rigidly  con- 

nected to  said  rigid  inner  portion  of  the 
diaphragm,  substantially  as  described. 

5.  In  sound  recording  apparatus,  the  com- 
bination with  a  supporting  knife  edge,  of  a 

diaphragm  comprising  a  flexible  ring 
mounted  with  its  surface  adjacent  its  outer 

edge  contacting  said  knife  edge,  a  non- 
flexible  member  mounted  with  its  outer  edge 
contacting  the  free  inner  edge  of  said  ring 
but  not  attached  thereto,  and  a  recording 

stylus  connected  to  said  non-flexible  mem- 
ber, substantially  as  described. 

6.  In  sound  recording  apparatus,  the  com- 
bination with  a  loiife-edge  support,  of  a 

flexible  annular  diaphragm  contacting  said 
support  near  the  outer  edge  of  the  annulus, 
and  free  at  both  edges,  a  non-flexible  mem- 

ber the  outer  edge  of  which  contacts  the 
inner  edge  of  said  annulus  on  the  side  op- 

posite to  said  support,  a  recording  stylus 
connected  to  said  non-flexible  member,  and 

1  means  for  holding  said  member  in  firm  con-   130 
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tact  with  said  animlus  and  placing  the  lat- 
ter under  initial  upward  stress,  substantially 

as  described. 
7.  In  a  device  of  the  class  described,  the 

5  combination  with  a  stylus,  of  a  diaphragm 
connected  thereto  and  comprising  a  rigid 
inner  portion  and  a  flexible  outer  portion 
adapted  to  vibrate  with  said  inner  portion 
but  not  secured  thereto  and  maintained 

10  under  an  initial  upward  tension,  substan- 
tially as  described. 

8.  In  a  device  of  the  class  described,  the 
combination  with  a  stylus  of  a  diaphragm 
connected  thereto  comprising  a  rigid  inner 

15  portion  and  a  flexible  outer  portion  mount- 
ed to  vibrate  therewith  and  having  a  free 

inner  edge  and  maintained  under  initial  up- 
ward tension,  substantialh'  as  described. 9.  In  a  device  of  the  class  described  the 

20  combination  with  a  stylus,  of  a  diaphragm 
connected  thereto  and  comprising  a  rigid 
inner  portion  and  a  flexible  outer  portion 
adapted  to  vibrate  with  said  inner  portion 
but  not  secured  thereto,  a  knife  edge  con- 

25  tacting  the  outer  upper  surface  of  the  said 
outer  portion,  and  means  for  placing  the 
diaphragm  under  initial  upward  stress,  sub- 

stantially as  described. 
10.  In    sound    recording    apparatus,    the 

30  combination  with  a  recording  stylus  of  a 

diaphragm  connected  thereto  compi-ising  a 
rigid  inner  portion  and  a  flexible  outer  por- 

tion, a  knife  edge  contacting  the  outer  upper 
surface  of  the  latter  and  constituting:  the 

only  support  therefor,  said  inner  portion  35 
having  a  sharp  outer  edge  contacting  the 
under  side  of  the  outer  portion  near  the 
inner  edge  thereof  but  not  joined  thereto, 
and  elastic  means  for  holding  the  inner  por- 

tion in  contact  with  the  outer  portion  of  the  40 
diaphragm,  substantially  as  described. 

11.  In  a  device  of  the  class  described,  the 
combination  with  a  sound  box  of  a  flexible 

diaphragm  member  mounted  therein  but  not 
secured  thereto,  and  having  free  edges,  a  45 
non-flexible    diaphragm    member    mounted 
to  vibrate  therewith,  and  a  stylus  connected 
thereto,  substantially  as  described. 

12.  In  a  device  of  the  class  described,  the 
combination  with  a  sound  box  of  a  flexible  50 

annular  diaphragm  member  mounted  there- 
in but  not  secured  thereto,  and  having  free 

edges,  a  support  for  said  flexible  member 
adjacent  its  edge,  and  a  stylus  connected  to 
vibrate  with  said  diaphragm  member,  sub-  65 
stantially  as  described. 

13.  As  a  new  article  of  manufacture,  an 
inner  non-flexible  diaphragm  member,  pro- 

vided with   a  sharpened  edge  for  contact 
with  a  flexible  annular  diaphragm  member,  60 
substantially  as  described. 

This  specification  signed   and  witnessed 
this  14th  day  of  April  1910. 

THOMAS  A.  EDISON. 

Witnesses: 
PURSELL   EggLESTON, 
A.    N.    PlERMAN. 

Copies  of  tUs  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
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AUTOMATIC  PHONOGRAPH-STOP. 

1,019,669. Specification  of  Letters  Patent.  Patented  Mar.  5, 1913. 

Application  filed  June  10,  1911.     Serial  No.  632,455. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Milton  E.  Lewis,  a 

citizen  of  the  United  States,  residing  at 
Oakland,  in  the  county  of  Alameda  and 

§  State  of  California,  have  invented  certain 
new  and  useful  ImiDrovements  in  Automatic 

Phonograph- Stops,  of  Avhich  the  folio  wing- 
is  a  specification. 

This  invention  relates  to  phonographs  and 
10  other  similar  sound  producing  machines  and 

has  for  its  object  to  provide  an  attachment 
therefor  by  means  of  which  the  machine 
may  be  automatically  stopped  when  the  end 
of  the  record  is  reached. 

15  The  attachment  comprises  in  its  general 
features  a  pin  mounted  on  the  revoluble  disk 
of  the  machine  and  a  projection  on  the 
transmitter  wliich  engages  said  pin  when  the 
end  of  the  record  is  reached  and  causes  the 

20  pin  to  engage  a  brake  which  acts  upon  the 
revolving  plate  to  bring  the  machine  to  a 
stop. 

Referring    to    the    accompanying    draw- 
ings : — Figure  1  is  a  plan  view  of  a  phono- 

25  graph  of  the  disk  type,  provided  witli  an  at- 
tachment constructed  in  accordance  with 

this  invention.  Fig.  2  is  a  view  of  the  top 
of  the  lAonograph  casing  with  the  revoluble 
plate  and  a  disk  record  thereon  in  cross  sec- 

30  tion  and  a  transmitter  and  a  ]3ortion  of  its 
supporting  arm.  Fig.  3  is  a  detail  view  of 

an  enlarged  portion  of  the  I'evoluble  plate. 
Fig.  4  is  an  enlarged  detail  view  of  a  portion 
of  the  top  of  the  phonograph  casing,  looking 

35  at  the  upper  side  thereof  and  showing  a 
brake  employed  with  this  invention.  Fig.  5 
is  an  enlarged  detail  view  in  cross  section  of 
a  portion  of  a  revoluble  plate  and  an  adjust- 

able   pin    employed    with    this    invention, 
40  shown  in  elevated  position.  Fig.  6  is  a  view 

similar  to  Fig.  5  showing  the  pin  in  lowered 
position.  Fig.  7  is  a  detail  view  showing 
the  pin  in  elevated  position  and  the  slidable 
support  in  which  the  pin  is  mounted.    Fig.  8 

45  is  an  enhirged  detail  view  of  the  underside 
of  a  revoluble  plate  showing  a  portion  of  the 

adjustable  device  emploj'ed  in  connection with  this  invention. 

In  the  accompanying  drawings  1  indicates 

50  the  upper  part  of  a  phonograph  casing- 
through  which  jDrojects  the  spindle  2  wliich 
is  connected  with  the  operating  mechanism, 

said  spindle  having  moimted  thereon  a  I'evo- 
luble  circular  plate  3  having  the  depending 

^5  flange  -i  at  its  peripherj^  Resting  upon  the 
plate  3  is  a  disk  record  5  held  in  place  by 

means  of  a  pin  6  on  the  spindle  2.  Located 
above  the  disk  record  5  is  a  transmitter  7 

having  a  stylus  8  mounted  on  the  usual  sujd- 
porting  aim  9.  60 

Projecting  through  a  hole  in  the  record 
disk  5  adjacent  to  the  end  of  the  record  is  a 
pin  10  having  a  shouldered  head  11.  the  pin 
10  being  located  in  a  hole  in  a  block  12  hav- 

ing an  upwardly  projecting  portion  13  65 
which  serves  as  a  stop  for  the  shouldered 
head  11.  The  block  12  projects  from  a  plate 
14  located  on  the  underside  of  the  circular 
plate  3.  the  block  12  which  has  inclined  sides 
being  located  in  a  longitudinal  slot  15  in  the  70 
l^late  3  and  having  inclined  sides  conform- 

ing to  the  inclined  sides  of  the  block  12 
whereby  the  latter  is  held  in  position  in  said 
slot  and  adapted  to  slide  therein.  At  one 
end  of  the  slot  15  is  an  opening  16  in  the  75 
plate  3  which  is  wider  than  the  slot  15  and 
through  which  the  plate  14  is  adapted  to  be 
passed  to  remove  it  from  the  plate  3.  The 
pin  10  is  provided  with  a  rectangular  exten- 

sion 17  which  is  of  less  width  than  the  hole  80 

through  the  plate  3  thereby  permitting  it  to 
move  laterally  therein  and  the  lower  end  of 
said  extension  17  is  provided  with  a  notch 
18  adapted  to  engage  a  plate  19  on  the 
underside  of  the  plate  3  and  projecting  85 
slightly  over  the  mouth  of  the  hole  in  the 
plate  3.  the  extension  17  being  held  in  locked 
engagement  with  the  plate  19  by  means  of  a 
spring  20  on  the  opposite  side  of  the  exten- 

sion 17  which  bears  against  one  side  of  the  90 
hole  in  which  the  extension  17  is  located. 

The  pin  10  in  its  normal  position  is  located 
in  the  hole  in  the  block  12  with  the  exten- 

sion 17  i^rojecting  below  said  hole  and  on 
the  lower  end  of  the  extension  17  is  a  lat-  95 
eral  projection  21  with  which  is  engaged  one 
end  of  a  spring  22  secured  to  the  plate  14. 

jMounted  on  the  top  of  the  phonograph 
casing  1  is  a  brake  consisting  of  a  curved 
arm  23  pivoted  at  24  to  the  upper  side  of  100 
the  box  1  and  provided  with  a  curved  brake 
head  25  having  a  cam  shaped  curved  surface 
26  on  which  a  friction  strip  27  adapted  to 
bear  against  the  flange  4  of  the  plate  3  is 
mounted.  105 

The  head  11  of  the  pin  10  is  located  as 
shown  in  Fig.  1  at  a  point  adjacent  to  the 
end  of  the  record  as  indicated  by  the  line 
28.  Mounted  on  the  transmitter  7  is  a  de- 

pending button  shaped  projection  29  which  HO 
when  the  end  of  the  record  is  reached  en- 

gages the  head  11  of  the  pin  10. 



1,019,669 

The  operation  of  this  device  is  as  follows : 
Before  the  machine  is  started  the  pin  10  is 
pulled  up  from  its  normal  position  as  shown 
in  Fig.  6  to  the  position  shown  in  Fig.  5, 

5  the  pin  being  held  in  such  position  hj  the 
notch  18  in  the  extension  17  engaging  the 
plate  19,  as  shown  in  Fig.  7.  As  the  stylus 
approaches  the  end  of  the  record  the  pro- 

jection 29  advances  toAvard  the  head  11  of 
10  the  pin  10  and  when  the  record  is  finished 

is  brought  into  contact  with  the  head  11 
acting  upon  the  pin  to  release  the  extension 
17  from  engagement  with  the  plate  19,  the 
extension    17    swinging    over    against    the 

15  spring  20  and  compressing  the  same.  The 
spring  22  being  under  tension  in  the  posi- 

tion shown  in  Fig.  5,  when  the  extension  17 
is  released,  the  pin  10  is  immediately  pulled 
down  to  the  position  shown  in  Fig.  6.    The 

20  extension  16  then  strikes  the  brake  arm  23 

and  thereby  throws  the  brake  24  into  en- 
gagement with  the  flange  4  of  the  phite  3 

causing  the  machine  to  stop. 
By  means   of   the   sliding  block   12   and 

25  plate  14  the  pin  10  may  be  adjusted  for  any 
length  of  record  by  adjusting  the  block  12 
at  a  desired  point  in  the  slot  15. 

Wliat  I  claim  is : — 
1.  In  a  sound  producing  machine  of  the 

30  kind    described,    a    phonograph    casing,    a 
brake  on  the  top  of  said  casing,  a  revoluble 
plate  on  the  top  of  said  casing  and  above 
said  brake  and  adapted  to  be  engaged  there- 

by, a  block  slidably  mounted  on  said  plate, 
35  a  pin  vertically  movable  in  said  block, 

means  for  holding  said  pin  in  elevated  po- 
sition, means  for  automatically  lowering 

said  pin,  and  a  transmitter  having  a  pro- 
jection   adapted   to    engage    said    pin    and 

^^  cause  it  to  be  released  and  drawn  downward 
into  engagement  with  said  brake. 

2.  In  a  sound  producing  machine  of  the 
kind  described,  a  phonograph  casing,  a 
brake  having  a  brake  arm  pivoted  thereto, 

■*^  and  a  cam  shaped  brake  head,  a  revoluble 
plate  mounted  on  top  of  said  phonograph 

casing  above  said  brake  and  adapted  to  be 
engaged  thereby,  a  block  slidably  mounted 
on  said  plate,  a  pin  vertically  movable  in 
said  block,  a  catch  for  holding  said  pin  in  50 
elevated  position  controlled  by  a  spring,  a 
second  spring  for  drawing  down  said  pin 
when  released  from  said  catch,  and  a  trans- 

mitter having  a  projection  adapted  to  en- 
gage said  pin  and  release  the  same  to  be  55 

drawn  down  by  said  spring  into  connection 
with  said  brake. 

3.  In  a  sound  producing  machine  of  the 
kind  described,  a  phonograph  casing,  a 

spindle  projecting  through  the  top  of  the  60 
casing,  a  brake  consisting  of  a  lever  arm 
pivoted  to  the  top  of  said  casing,  and  hav- 

ing one  end  located  adjacent  to  said  spin- 
dle, and  a  cam  shaped  brake  head  at  its 

other  end,  a  revoluble  plate  located  above  65 
said  brake  having  a  depending  flange  adapt- 

ed to  be  engaged  thereby,  a  block  slidably 
mounted  in  said  revoluble  plate  and  adjust- 

able thereon  and  located  adjacent  to  the 
central  portion  of  the  plate,  a  vertically  70 
movable  pin  located  in  said  block,  and  hav- 

ing a  reduced  extension  laterally  movable 
in  a  hole  in  said  block  and  provided  with 
a  notch  on  one  side,  and  a  spring  on  the 
other,  a  projection  adapted  to  be  engaged  75 
by  said  notch  to  hold  said  pin  in  elevated 
position,  a  lateral  projection  on  said  exten- 

sion, a  spring  connected  with  said  block 
engaging  said  projection  and  adapted  to 
move  said  pin  downward,  and  a  transmitter  80 
having  a  projection  adapted  to  engage  said 
pin  when  the  end  of  a  record  is  reached, 
and  release  the  same,  and  permit  it  to  be 
drawn  down  by  said  spring  into  operative 
position  to  engage  said  brake  arm.  85 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

MILTON  E.  LEWIS. 
Witnesses : 

W.  A.  Stock, 

H.   C.  SCHHOEDER. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 

VITO   ETTORE   D'URSO,   OF   NEW  YORK,   N.   Y. 
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Original  No.  956,235,  dated  April  26,  1910,  Serial  No.  521.247.     Application  for  reissiie  filed  October  24, 
1911.     Serial  No.  656,553. 

To  all  whom  it  may  concern. 

Be  it  known  that  I,  Vito  Ettore  D'Ukso, 
a  subject  of  the  King  of  Italy,  and  a  resident 
of  the  city  of  New  York,  in  the  county  of 

5  NeAv  York  and  State  of  New  York,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Sound-Amplifiers  for  Phono- 
graphs, of  which  the  following  is  a  specifi- 

cation. 

10       The  present  invention  relates  to  phono- 
graphs, and  more  particularly  to  a  device 

for  amplifying  the  sound  resulting  from  the 
contact  of  the  reproducer  with  the  record. 

Ordinarily   there    is   u-sed    in    connection 
15  with  a  reproducer  of  phonographic  instru- 

ments a  horn  or  similar  device  for  amplify- 
ing the  sound  emanating  from  the  repro- 

ducer. Such  devices  must  necessarily  be 
supported  with  reference  to  the  disk  or  cyl- 

20  inder  record,  and  owing  to  uncertain  bal- 
ance may  affect  the  reproduction  of  the 

sound,  causing  improper  action  of  the  repro- 
ducer and  a  scarring  of  the  record.  Fur- 

thermore  such   horns,    as   have  been    com- 
25  monly  used,  accentuate  the  mechanical 

sounds  of  the  instrument  and  give  a  more  or 

less  "  bras.sy  "  or  "  tinny  "  effect  to  the  rever- 
berations induced  by  the  reproducer  which 

passes  over  the  record.     Moreover,  such  de- 
30  vices  are  cumbersome  and  require  adjust- 

ment with  respect  to  the  instrument,  and 
must  be  applied  to  or  removed  from  the  in- 

strument for  the  purposes  of  ordinary  trans- 
portation. 

35  One  of  the  objects  of  the  present  invention 
is  to  provide  a  simple  and  compact  device 
in  which  means  arranged  within  the  casing 
together  with  parts  of  the  inclosing  casing 
may  be  utilized  as  a  sound  amplifier. 

40  Another  object  of  the  invention  is  to  pro- 
duce a  device  which  will  dispense  with  the 

ordinary  horn  type  of  amplifiers,  which  are 
usually  arranged  outside  of  the  casing,  and 
secure  the  necessary  amplification  of  sound 

45  by  utilizing  a  direct  channel  for  the  trans- 
mission of  sound  from  the  disk  or  record 

through  the  inclosing  casing  of  the  device. 
A  further  object  of  the  invention  is  to 

provide  a  casing  for  the  mechanism  of  the 
50  instrument,  which,  in  normal  position,  will 

inclose  the  parts  of  the  mechanism,  and 
when  opened  for  use  will  provide  an  addi- 

tional amplifying  or  sound  board  effect, 
comprising  a  surface  to  which  the  sound 
waves  conveyed  by  the  main  amplifying  55 
means  are  directed  and  by  which  the  same 
are  smoothly  deflected. 
With  these  and  other  objects  in  view, 

which  will  more  fully  appear  as  the  nature 
of  the  invention  is  better  understood,  the  60 
same  consists  in  the  combination,  arrange- 

ment and  construction  of  parts  hereinafter 
fully  de.scribed,  pointed  out  in  the  appended 
claims  and  illustrated  in  the  accompanying 
drawings,  it  being  understood  that  many  65 
changes  may  be  made  in  the  size  and  propor- 

tion of  the  several  parts  and  details  of  con- 
struction Avithout  departing  from  the  spirit 

or  sacrificing  any  of  the  advantages  of  the 
inA'ention.  70 

One  of  the  many  possible  embodiments  of 
the  invention  is  illustrated  in  the  accom- 

panying drawings,  in  which  : — 
Figure  1  is  a  perspective  Aiew  of  a  device 

constructed  in  accordance  with  the  present  75 
invention  in  its  closed  position;  Fig.  2  is  a 
similar  view  of  the  apparatus  in  its  open  po- 

sition; Fig.  3  is  a  horizontal  section  taken 
through  Fig.  2,  certain  parts  being  broken 
away  to  more  clearly  show  the  invention;  80 
Fig.  4  is  a  central  transverse  section  taken 
through  the  device  in  its  closed  position; 
Fig.  5  is  a  similar  section  through  the  device 
in  its  open  position ;  Fig.  6  is  a  section  taken 
through  the  stop  for  the  record.  Fig.  7  is  a  85 
section  taken  on  line  7 — 7  of  Fig.  6 ;  and 
Fig.   8  is  a  plan  view  of  the  mechanism 
illustrated  in  Fig.  6. 

In  the  drawings,  the  numeral  10  indicates 
a  casing  which  may  be  of  ordinary  rectangu-  90 
lar  form  as  shown  herein,  and  is  provided 
with  a  cover  11,  hinged  at  12,  12  to  the  bed- 
or  top-plate  13  of  the  casing.  The  casing  is 
divided  by  a  partition  14  into  two  compart- 

ments, that  is  the  compartment  15,  in  which  95 
are  arranged  the  motor  and  the  mechanism, 

not  specifically  shown  hei'ein,  of  the  appa- 
ratus, and  the  compartment  16.  The  top- 

plate  of  the  casing  is  provided  with  a  rec- 
tangular  opening  13',   extending  through-  100 
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out  the  width  of  the  casing  and  from  thy 
hinges  12,  12  to  the  rear  wall  thereof,  to 
permit  the  rear  end  17  of  the  cover  11,  when 
opened,  to  pass  down  into  the  compartment 

5  16  for  a  purpose  which  will  be  hereinafter 
described. 

The  record  18,  shown  in  the  form  of  a 
disk,  is  actuated  by  a  motor  and  mechanism 
of  any  suitable  type,  and  cooperates  with  a 

10  reproducer  19,  carried  bj^  a  tubular  support- 
ing arm  20,  which  is  suitably  arranged  upon 

ball  bearings  21  upon  the  top-plate  13  of 
the  machine.  The  inner  end  22  of  the  siip- 
porting  arm  20  registers  with  an  aperture 

15  23  in  the  bed-plate,  from  which  leads  a 
tubular  conduit  24  to  an  aperture  25  in  the 
partition  14,  connecting  thereby  the  interior 
of  the  supporting  arm  with  the  compart- 

ment 16  in  the  casing.     The  conduit  24  in- 
20  creases  gradually  in  diameter  toward  the 

aperture  25  in  the  partition  14,  and  regis- 
ters there  with  the  end  17  of  the  cover  11, 

when  the  latter  is  in  its  open  position.  The 
conduit  24  is  thixs,  in  fact,  a  sound  amplify- 

25  ing  horn  or  megaphone. 
It  should  be  observed  that  any  form  of 

reproducer  may  be  utilized  in  connection 
with  the  device  herein  described  and,  of 
course,  the  motor  and  mechanical  parts  for 

30  rotating  the  disks  or  records  of  whateA^er 
form  may  be  of  any  desired  preferred  or 
common  type. 

In  Figs.  6  to  8,  inclusive,  is  illustrated  a 
form  of  a  stop  device  for  the  record,  which 

35  may  be  conveniently  used  in  connection  with 
the  mechanism.  This  stop  device  consists 
of  a  i)lunger  26.  having  a  face  27,  adapted 
to  come  into  or  to  be  removed  from  contact 

with   the   supporting   plate   of   the   record. 
'10  One  end  of  the  plunger  is  provided  with  a 

latch   28,  which   cooperates  with  a   spring 
latch  29,  and  holds  the  plunger  26  in  either 
of  its  positions  of  adjustment. 

The  operation  of  the  device  is  as  follows : 
45  When  the  cover  is  in  its  open  position,  it 

forms  a  continuation  of  the  tubular  conduit 
24.  When  the  operating  mechanism  of  the 
machine  is  started,  the  sound  waves,  passing 
from  the  hollow  supporting  arm  20  into  the 

50  horn  or  megaphone  24,  will  be  directed  by 
the  latter  to  the  inner  face  of  the  curved 
rear  end  of  the  cover  11.  This  surface  will 
act  as  a  deflecting  surface,  and  direct  the 
sound  waves  either  toward  the  open  end  of 

55  the  cover  or  toward  the  front  end  11' 
thereof,  which  latter  will  also  act  as  a  de- 

flecting surface.  Of  course,  it  will  depend 
upon  the  angle  of  incidence  of  the  sound 
waves  issuing  from  the  horn  or  megaphone 

60  24  whether  said  waves  will  be  deflected  once 
or  twice.  It  should  be  observed  that  the 

horn  or  megaphone  24,  which  is  entirely  in- 
closed within  the  casing  10,  acts  as  a  sound 

conveying  and  amplifying  means,  and  the 

cover  11  as   a  deflecting  and  additional,  am-   65 
plifjdng  sound  board ;  or  in  other  words  the 
megaphone   24  gives   an  amplifying   effect 

Avhich  takes  the  place  of  the  ordinary  hox*n 
type  of  amplifier,  and  the  cover  11  being 
curved  and  of  the  projDer  form,  receives  the  70 
sound  AvaA'es  and  deflects  the  same  outward, 
serving  at  the  same  time  as  a  sound  board  or 
additional  sound  amplifying  means. 

What  I  claim  is : — 
1.  A  sound  amplifier  for  phonographs  or  75 

the  like  embodying  a  cover  hinged  to  a 
main  casing  and  ha^dng  a  portion  thereof 
adapted  to  project  inwardly  into  said  cas- 

ing Avhen  the  cover  is  opened,  a  conduit  ar- 
ranged in  the  casing  and  opening  toAvard  80 

the  inwardly  projecting  portion  of  the 

coA'er,  and  a  sound  reproducer  connected  to 
the  opposite  end  of  said  conduit. 

2.  In  combination  Avith  a  casing  for  a 
sound  reproducing  mechanism,  a  cover  85 
therefor  hinged  intermediate  its  ends,  said 
cover  having  a  portion  adapted  to  project 
into  the  casing  when  the  cover  is  in  open 
position,  a  conduit  extending  through  the 
casing  and  opening  toward  the  iuAvardly  90 

projecting  portion  of  the  cover  and  a  repro- 
ducer arm  connecting  Avith  said  conduit. 

3.  In   combination  Avith   a   sound   rej)ro- 
ducing  mechanism,   a  casing  comprising  a 
m.ain  casing  and  a  cover,  said  cover  adapted  95 
Avhen  open  to   extend   doAvnwarclly  within 
said  casing  and  project  aboA^e  said  casing, 
a  sound  conveying  conduit  arranged  in  said 
casing  and  opening  towaixl  the  downwardly 

projecting  end  of  the  cover,  and  a  repro-   100 
cUicer  mechanism  connecting  with  said  con- 
duit. 

4.  In  combination  with  a  sound  produc- 
ing mechanism  having  a  casing,  and  a 

sound-conveying  conduit  with  a  compart-  105 
ment  connecting  with  said  conduit,  a  cover 
hinged  above  said  compartment  and  adapt- 

ed to  be  swung  as  to  its  lower  end  into  said 
compartment  connecting  with  the  conduit 
and  a  reproducer  mechanism  connecting  110 
Avith  said  conduit. 

5.  In  a  phonograi^h,  the  combination  with 
a  casing  for  a  sound  reproducing  mecha- 

nism provided  with  an  opening  in  its  top 
portion,  of  a  hollow  reproducer  supporting  115 
arm  mounted  thereon,  a  sound  conducting 
channel  communicating  Avith  said  support- 

ing arm  and  running  through  said  casing 
toward  the  opening  in  the  top  of  the  same, 
and  a  coA^er  adapted  to  project  into  said  120 
casing  and  operate  as  a  deflector  for  the 
sound  waA^es  issuing  from  said  sound  con- 

ducting channel. 
6.  In  a  phonograph,  the  combination  with 

a  casing  for  a  sound  reproducing  mecha-   125 
nism  provided  with  an  opening  in  its  top 
portion,  of  a  holloAv  reproducer  supporting 
arm  mounted  thereon,  a  horn  communicat- 
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ing  with  said  supporting  arm  and  running 
through  said  casing  toward  the  opening  in 
the  top  of  the  same,  and  a  cover  adapted  to 
project  into  said  casing  and  operate  as  a 
deflector  for  the  sound  waves  issuing  from 
said  horn. 

Signed   at  New  York,  in  the  county  of 

New  York  and  State  of  New  York,  this  lOtln 
day  of  October,  1911. 

VITO  ETTOEE  D'URSO 
Witnesses : 

Pasquale  Tripputi, 
SiGMUND  HeRZOG. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  wliom  it  may  concern: 
Be  it  known  that  I,  Harry  B.  McXulty, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  East  Cleveland,  county  of  Cuya- 

5  hoga,  and  State  of  Ohio,  haAe  invented  a 
new  and  u.seful  Improvement  in  Phono- 

graphs, of  which  the  following  is  a  speci- 
ficaticm.  the  principle  of  the  invention  being 
herein  txplained  and  tlie  best  mode  in  Avhich 

10  1  have  contemplated  applying  that  prin- 
ciple, so  as  to  clistinguish  it  from  other  in- 

vent ions. 

The  object  of  the  invention  is  the  provi- 
sion of  a  phonograph  that  will  be  adapted 

15  to  operate,  as  desired  upon  records  having 
threads  of  different  fineness,  as  for  instance, 
upon  records  having  100  and  200  threads  to 
tlie  inch,  or  as  they  are  commonly  known 
■  two  minute"  and  "four  minute '•  records. 

20   Sucii  adaptation  involves  a  change  in  the 
rate   of   the   movement   of   the   sound-box 
along  the  record  to  correspond   with   such 
thread-fineness,  and  a  corresponding  shift- 

ing ol"  the  stylus,  since  a  stylus  .suitable  for 25  playing  or  cutting  one  thread,  as  for  ex- 
ami)le.  the  finer  thread.  Avill  not  work  sat- 

isfactorily in  the  case  of  the  coarser  thread, 
ancl   vice  versa.     The  present  invention  is 
designed  to  supply  simj^le  and  conveniently 

30  operable  means  for  correlating  and  simul- 

taneously  effecting  the.se   two  "adjustments, .said    means   together   with   other   acce.ssory 
features   being   hereinafter   fully   described 

and  particularly  pointed  out  in"  the  claims. 
35       The  annexed  drawings  and  the  following 

description     set     fortli'^  in     detail,    certain mechanism   embodying  the  invention,  such 
disclo.sed  means  constituting,  however,  but 
one  of  various  mechanical  forms  in  which 

40  the  principle  of  the  inventi<m  may  be  u.sed. 
In  said   annexed  drawings: — Figure  1  is 

:;  front  elevation  of  a  phoiiograph'embody- ing  my  several  improvements;  Fig.  2  is  a 
transverse  sectional  view  thereof  with  parts 

45  appearing  in  elevation:  Fig.  3  is  a  similar 
transverse  sectional  view  of  a  part  only  of 
the  device,  the  sound-box  and  adjacent  parts 
alone  appearing  and  being  shown  in  a  dif- 

ferent operative  position  from  that  of  Fig. 
50  2:  Fig.  4  is  a   vi%w  .similar  to  Fig.  3.  but 

showiiig  the  parts  in  question  in  vet  another 
operative  position :  Fig.  .5  is  a  plan  view  of 
the  sound-box  carriage  with   parts  broken 
away  to  show  certain  operating  details:  Fig.  \ 

6  is  a  transverse  sectional  view  of  a  phono-  55 
graph  corre.sponding  to  that  of  Fig.  2,  but 
showing  certain  modifications  in  construc- 

tion; Figs.  7  and  8  are  similar  sectional 
views,  showing  the  sound-box  and  adjacent 
parts  only,  such  latter  appearing  in  differ-  60 
tnt  operati\e  positions  from  that  of  Fig.  6; 
and  Fig.  9  illu.strates,  by  a  corresponding 
section,  the  adaptation  of  my  invention  to 
a  slightly  different  type  of  sound-box. 

Referring  first  of  all  to  Figs.  1  and  2.  A  65 
will  be  seen  to  indicate  the  base  of  the  pho- 

nograph, it  not  being  intended  to  designate 
the  driving  mechanism,  whether  a  spring  or 
other  motor,  as  a  part  of  the  phonograph. 
The  :nain  shaft  A'  of  the  phonograph,  ac-  70 
cord  i  ugly,     upon     which     record-receiving 
mandrel  A-  is  mounted,  is  provided  with  a 
drivmg  pulley  a.  by  means  of  Avhich  connec- 

tion between  sufh  motor,  whatever  its  char- 
acter, and  the  i)lionogiaph,  inav  be  had.    It  75 

Will  be  understood  that  the  motor  is  .suitably 
governed  to  dri\e  such  main  shaft  at  a  pre- 

determined   rate   of   speed.     Parallel    with 
shaft  A'  and  mandrel  A-,  are  ways  a'  upon which  is  slidably  mounted  the  carriage  B  80 
that  furnishes  sui)port  foi-  the  .sound-box  C, 
which  in  illustrated   form   is  designed   for 
.sound  -  reproduction   purposes   and   so   will 
hereinafter  be  referred  to  simply  as  a  re- 

producer.    Such  sound-box.  or  reproducei\  85 
it    will   be    understood    requires    to   be   fed 
along  the  record  mounted  upon  the  mandrel 
when  the  machine  is  in  u.se. 
The  feeding  mechanism  for  the  carriage 

compri.ses   two    feed   screws   E.   E'    re.spex;-  90 tively  having  a  thread  corresponding  with 
two  desired  rates  of  feed,   when   taken   in 
conjunction    with    the    gearing    connection 
(not  shoAvn)    that  is  provided  for  driving said  screws  from  the  main  or  mandrel  shaft  95 
A'  of  the  phonograph.    As  illustrated,  .such thread  is  designed  to  be  the  same  on  both 
screws,  and  the  entire  variation  in  rate  is 
secui'ed  by  rotating  the  one  .screw  twice  as 
rapidly  as  the  other  by  suitably  proportion-  100 
iiig  the  connecting  gears,  just  referred  to. 
with    this    result    in    view.     Eeciprocably 
mounted  in  the  carriage  B  are  two  plungers 
B'  B-.  the  lower  ends  of  which  are  in  the 
form  of  sectional  nuts  adapted  to  cooperate  105 
with  such  feed  screws,  respectively,  springs 

1/  h-  iieing  provided  in  connection  "with  such plungers  to  normally  retain  the  same  in  en- 
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gagement  Avith  the  corresponding  feed 
screws.  Eotatably  mounted  upon  the  upper 

face  of  the  carriage,  is  a  disk  B^  provided 
with  an  operating  handle  6^  and  bearing  on 

5  its  upper  face  a  cam  h*  adapted  to  engage 
the  upper  ends  l>^  I)*^  of  the  plungers  B'  B- 
respectively,  and  so  disposed  as  to  withdraw 
the  same  from  engagement  with  the  screws 

E   E'   in  the  intei'niediate  position  of  the 
10  handle  as  illustrated  in  Fig.  2.  Elowever, 

first  the  one  and  then  the  other  of  said  plun- 
gers is  allowed  to  be  lowered  by  its  spring 

into  such  engagement,  upon  turning  the 
aforesaid  handle  to  the  right  or  left  of  such 

15  intermediate  position,  as  will  be  obvious. 
That  portion  of  the  carriage  designed  for 
the  reception  of  the  reproducer,  instead  of 
coiisisting  of  an  annular  holder  in  which  the 
reproducer  is  designed  to  be  snugly  held,  as 

20  ill  tbe  prevailing  construction,  comprises  an 
elongated  way  D,  said  Avay  being  disposed 
transversely  of  the  juandrel  upon  which  the 
record  is  mounted.  The  details  of  the  con- 

struction of  this  way  need  not  be  further 
25  noted,  than  to  remark  tliat  it  comprises  in 

effect  two  lateral  guides  d  adapted  to  be 
covered,  in  the  assembled  machine,  by  a  plate 

d'  in  which  an  elongated  slot  d-  is  provided 
through  which  the  upper  tubular  part  of 

30  the  reproducer  extends. 
The  flanged  part  or  base  c  of  the  repro- 

ducer is  modified  in  form  to  fit  the  guides 
d,  and  in  addition  is  provided  Avith  for- 

Avardly  projecting  arms   c'   c-  that  lie   on 
3=.  either  side  of  the  axis  of  the  cam  disk  B-. 

Suitably  held  in  the  carriage  frame,  and  se- 
cured to  said  cam  disk,  so  as  to  be  in  effect 

a  i:)art  of  the  same,  is  a  broken  gear  B*  the 
teeth  of  which  mesh  with  a  series  of  rack- 

40  teeth  c^*  on  the  reproducer  arm  c'.  Rotation 
of  said  cam  plate  Avill  accordingly  be  effec- 

tive, Avhen  said  gear  and  rack  are  in  engage- 
ment, to  shift  the  reproducer  transversely  of 

the  mandrel  A^  and  of  a  record  mounted 
45  thereon.  The  second  reproducer  arm  c- 

merely  bears  against  the  smooth  side  of  the 

gear  B*,  so  as  to  steady  this  movement  and 
prevent  the  reproducer  from  binding  in  the 
guide  ways  that  slidably  support  the  same. 

50  I  further  provide  on  the  under  face  of  such 

gear  member,  a  raised  edge  Z>^  constituting 
a  cam  which  engages  with  the  rear  end  of  a 

IcA^er  5®,  so  as  to  rock  the  same,  as  said  gear 
membfer  B"  is  rotated.    The  conformation  of 

55  such  cam  h''  is  such  as  to  oscillate  the  lever 
to  immediately  raise  the  floating  weight  c* 
of  the  reproducer  C  upon  actuation  of  the 
gear  member  from  either  of  its  extreme  i^o- 
sitions,    (in  which  connection  is  had  with 

60  one  or  the  other  of  the  feed  screAvs),  and  be- 
fore any  operative  engagement  takes  place 

betAveen  the  gear  and  rack  teeth.  Engage- 
ment betAveen  these  last  named  parts,  hoAv- 

eyer,  does  take  place  at  an  intermediate  po- 
65  sition  of  the  gear  member,  but  ceases  before 

cam  &^  permits  the  Aveight  of  the  reproducer 
to  be  again  loAvered  into  operative  position. 
It  Avill  thus  be  seen  that  the  floating  Aveight 

6*  and  thereby  the  stylus  lever  t-^  of  the  re- 
producer are  raised  into  inoperative  position  70 

whenever  the  reproducer  is  shifted.  This 

stjdus  leA^er,  while  attached  to  the  weight  c* 
and  connected  Avith  the  diaphragm  c"  of  the 
reproducer  in  the  prevailing  fashion,  is  dis- 

tinguished from  such  prevailing  construe-  75 

tion  by  bearing  tAvo  stjduses  c'  c^  instead 
of  one.  Of  these  styluses,  the  one  is  adapt- 

ed, in  the  manner  previously  indicated,  for 
operation  on  records  having  one  fineness  of 
thread,  Avhile  the  other  is  similarly  adapted  80 
for  operation  of  another  type  of  record. 
Said  styluses  furthermore,  are  so  disposed 

on  the  leA'er  that  the  shifting  movement  just 
referred  to  as  being  secured  by  rotation  of 

the  cam  plate  B^  and  attached  gear  member  85 
B*  brings  first  the  one  and  then  the  other 
stylus  into  contact  with  the  record  mounted 

upon  the  phonograph  mandrel.  Accord- 
ingly a  single  operation  of  the  handle  Ir  it 

Avill  be  seen,  serves  to  control  connection  of  90 
the  carriage  Avith  the  feed  screAvs,  and  simul- 

taneously to  prepare  the  reproducer  for  o])- 
eration  on  a  record  corresponding  Avith  the 
particular  feed  screw  that  may  be  oper- 
atively  connected  with  the  carriage.  95 

The    modification    in    construction    illus- 
trated in  Figs.  6,  7  and  8  consists  first  of  all 

in  the  use  of  two  stylus  levers  c"  c^°  ex- 
tending in  opposite  radial  directions  from 

the  center  of  the  reproducer,  but  each  con-   100 
nected  Avith  the  floating  weight  c*  and  other- 
Avise  figuring  as  the  single  stylus  lever  of  the 

prevailing  type  of  phonograph.     The  sty- 
luses c^^  c^^  of  said  leA^ers,  hoAvever,  are  re- 

spectively formed  for  use  in  connection  Avith   105 
different  types  of  records  as  in  the  case  of 
the  two  styluses  c^  c^  borne  by  the  single 
lever  c'  in  the  first  described  construction. 
A  further  change  introduced  in  this  con- 

struction, is  the  substitution  for  the  leA^er  6*   HO 

operated  by  the  raised  cam  edge  h''  of  gear 
member  B*,  of  a  dog  c^^  borne  by  the  under 
side  of  the  plate  c  forming  the  slidable  base 
of  the  reproducer,  Avhich  dog  is  brought  into 

engagement  with  a  roller  l>°  as  said  repro-   115 
ducer  is  now  advanced,  now  retracted.    Since 
roller  h^  is  mounted  on  a  fixed  axis  the  effect 
of  this  engagement,  as  Avill  be  evident  from 
an  inspection  of  the  figures  of  reference,  Avill 

be  substantially  the  same  as  that  of  the  lever   120 
previously  described;   namely,  the  floating   . 

weight  of  the  reproducer  will  be  raised  im- 
mediately upon  movement  of  the  reproducer 

from  either  of  its  extreme   positions,   and 

such  weight  will  be  held  in  raised  position   125 
until  the  other  normal  operative  position  is 

reached.     The  general  operation  of  the  de- 
Adce  aside  from  this,  howcA^er,  remains  the 
same,  the  control  of  the  rate  of  feed  being 

obviously  correlated,  as  before,  with  the  ad-   -^0 
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jii.btiuent  of  the  reproducer  to  play  on  one 
kind  of  record  or  the  other,  as  occasion  may 
demand. 

In  Fig.  9  I  have  shown  yet  another  con- 
5  struction  of  stylus  lever,  Avhereby  two  sty- 

luses c^*  c^'%  respectively  adapted  for  opera- tion on  diverse  kinds  of  records  as  hereto- 

fore described,  are  supported  from  one  sty- 

lus lever  c^'^  in  such  position  that  shifting 
10  of  the  reproducer  transversely  of  the  record 

will  bring  first  one  and  then  the  other  of  such 
styluses  into  operation  with  the  latter.  No 
detail  description  of  the  operation  of  this 
modification   is   deemed   necessary,   as   this 

15  fully  ajjpears  from  an  inspection  of  the 
figure. 

Obviously,  the  various  modifications  in 
construction  illustrated  in  the  several  figures 
of  the  drawings  may  be  variously  combined, 

20  as  there  is  no  necessary  insistence  on  the 
particular  association  of  such  constructional 

forms  that  happens  to  be  shown  in  nnj'  one 
of  such  figures. 

It  is  not  intended,  moreover,  by  referring 

25  to  the  specific  use  of  the  improvements  un- 
der consideration  in  adapting  a  phonograph 

to  operation  (m  records  of  the  specific  kind 
described,  to  imply  any  limitation  to  the 
use  of  the  invention  to  the  accomplishment 

30  of  this  object,  since  various  features  em- 
bodied herein  are  susceptible  of  more  gen- 

eral application. 
Other  nmdes  of  applying  the  principle  of 

my  invention  may  be  employed  instead  of 

35  the  one  explained,  change  l)eing  made  as  re- 
gards the  mechanism  herein  disclosed,  pro- 

vided the  means  stated  by  any  one  of  the  fol- 
lowing claims  or  the  e(]ui\alent  of  such 

stated  means  be  employed. 

^^  I  tlierefoi-e  ])nrticuliirly  ])()int  out  nnd  dis- 
tinctly claim  as  ni}'  invention: — 

1.  in  mechanism  of  the  class  described, 

(he  cDnibination  of  n  record  support;  a  mov- 
ably   iiioiinlt'd  sound-box  provided  with  a 

•^^  plmality  of  styluses  respectively  adapted  to 
operate  upon  a  record  in  ditFerent  positions 

of  said  souud-box:  means  adapted  variously 
to  feed  said  record  support  and  sound-box 
relatively    to    each    other:    and    controlling 

^^  means  for  said  feed  means  ada])ted  likewise 
to  shift  said  reproducer  to  operatively  po- 

sition the  desired  stylus. 
2.  In  meclianism  of  the  class  described, 

tlii-    combi nation    of    a    record    support:    a 
°^  slidc'way:  a  soujid-box  mounted  on  said 

slideway  and  pro\ided  with  a  plurality  of 
styhises  respectively  adapted  to  operate 

upon  a  record  in  diti'erent  jjositions  of  said 
soiind-box:  means  adapted  to  feed  said  rec- 

^^  Old-support  and  slideway  relatively  to  each 
other  at  ditferent   rates  of  speed:  and  con- 

trolling means  for  said  feed  means  adapted 
likewise   to   shift    said    sound-box    in    said.' 

slide-way    to    operatively    ])osition    the    de-  j 
^■^  .sired  stylus.  ' 

3.  In  mechanism  of  the  class  described, 
the  combination  of  a  mandrel  for  the  record 

and  a  member  relatively  movable  in  a  di- 
rection longitudinal  of  said  mandrel,  said 

;  member  including  a  slideway  extending  70 

transversely  of  said  mandrel;  a  sound-box 
mounted  on  said  slideway  and  provided 
with  a  plurality  of  stjduses  respectively 

adapted  to  operate  upon  a  record  in  diti'er- ent positions  of  said  sound  -  box :  means  75 
ada]3ted  to  feed  said  mandrel  and  member 
relatively  to  each  other  at  different  rates  of 
sj)eed:  and  controlling  means  for  said  feed 

means  ada})ted  likewise  to  shift  said  sound- 
box ill  said  slideway.  go 

4.  in  mechanism  of  the  class  described, 

the  combination  of  a  record  support:,  a 

sound-box  movably  mounted  and  provided 
with  a  plurality  of  styluses  respectively 

adapted  to  operate  upon  a  record  in  differ-  85 
ent  positions  of  said  sound-box:  means 
adajjted  to  variously  feed  said  record  snp- 
port  and  sound-box  relatively  to  each  other: 
and  conti'olling  means  for  said  feed  means 
adapted  likewise  to  raise  said  styluses  from  90 
a  record  and  shift  said  sound-box. 

5.  In  mechanism  of  the  class  described, 
the  combination  of  a  record  support:  a 
slideway :  a  sound-box  mounted  on  said 
slideway  and  including  a  weight  and  a  pin-  95 
rality  of  styluses  borne  by  said  weight,  said 
styluses  being  respectively  adapted  to  oper- 

ate upon  a  record  in  different  positions  of 
said  sound-box;  means  adapted  to  feed  said 
record  support  and  slideway  relatively  to  100 
each  other  at  different  rates  of  speed:  and 
controlling  means  for  said  feed  means  adapt- 

ed likewise  to  raise  said  weight  to  render 
said  styluses  inoperative  and  to  thereupon 
shift  said  sound-box  in  said  slideway.  105 

0.  In  mechanism  of  the  class  described, 

the  combination  of  a  mandrel  foi'  the  record 
and  a  member  relatively  movable  in  a  di- 

rection longitudinal  of  said  uuuidrel.  said 
member  including  a  slitleway  extending  110 
transversely  of  said  mandrel :  a  sound-box 
mounted  on  said  slideway  and  incbuling  a 
weight  and  a  ])lurality  of  styluses  borne  by 
said  weight,  said  styluses  being  respectively 

adapted  to  operate  upon  a  record  in  differ-  115 
ent  po.sitions  of  said  sound-box;  means 
adapted  to  feed  said  mandrel  and  member 
relatively  to  each  other  at  different  rates  of 
speed:  and  controlling  means  for  said  feed 

means  adapted  likewise  to  raise  said  weight  120 
to  render  said  styluses  inoperative  and  to 
thereui)()u  shift  said  sound-box  in  said  slide- 
way. 

7.  In  a  i^honograph.  the  combination  of  a 

riUarv  record-carrying  mandrel  and  a  mem-  125 
ber  jelatively  movable  in  a  direction  longi- 

tudinal of  said  mandrel,  said  member  in- 
cluding a  slideway  extending  transversely 

of  said  mandrel:  a  sound-box  mounted  on 

said  slideway  and  provided  witli  a  plurality  130 
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of  styluses  respectively  adapted,  to  operate 
upon  records  with  threads  of  different  fine- 

ness; means  adapted  to  rotate  said  mandrel, 
and  to  feed  said  mandrel  and  sound-box 

5  relatively  to  each  other;  and  means  adapted 
to  change  the  rate  of  such  feed  movement 
relatively  to  the  rate  of  rotation  of  said 
m.andrel  and  likewise  shift  said  sound-box 
to    operativel}^   position   the   corresponding 

10  stylus. 
8.  In  a  iDhonograph,  the  combination  of  a 

rotary  record-carrj'ing  mandrel  and  a  mem- 
ber relatively  movable  in  a  direction  longi- 

tudinal of  said  mandrel,  said  member  in- 
15  eluding  a  slidewa}'  extending  transversely 

of  said  mandrel;  a  sound-box  mounted  on 
said  slideway  and  including  a  weight  and  a 
phirality  of  stjduses  borne  b}^  said  weight, 
said  styluses  being  respectively  adapted  to 

20  oj^erate  upon  records  with  threads  of  differ- 
ent fineness;  means  adapted  to  feed  said 

mandrel  and  member  relatively  to  each 
other;  and  means  adapted  to  change  the 
rate  of  such  feed  movement  relatively  to  the 

25  rate  of  rotation  of  said  mandrel,  and  like- 
wise to  raise  said  weight  to  render  said 

styluses  inoperative  and  thereupon  shift  said 
sound-box  in  said  slideway  to  operatively 
position  the  corresponding  stylus. 

30  9.  In  a  phonograj)h,  the  combination  of  a 
sound-box  movably  mounted  and  provided 
with  a  plurality  of  styluses  respectively 
adapted  to  operate  upon  a  record  in  dif- 

ferent positions  of  said  sound-box;  means 
35  adapted  to  variously  feed  said  sound-box; 

and  controlling  means  for  said  feed  means 

likev.-ise  adapted  to  shift  said  sound-box. 
10.  In  a  phonograph,  the  combination  of 

a  carriage  including  a  slideway,  a  sound- 
40  box  mounted  on  said  slideway  and  provided 

with  a  jjlnrality  of  stjduses  respectively 
adapted  to  operate  upon  a  record  in  differ- 

ent positions  of  said  sound-box ;  means 
adapted  to  feed  said  carriage  at  different 

45  rates  of  speed;  and  controlling  means  for 
said  feed  means  likewise  adapted  to  shift 
said  sound-box  in  said  slidcAvay. 

11.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record   and  a  carriage 

50  movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extend- 

ing transvei'sely  of  said  mandrel:  a  sound- 
box mounted  on  said  slideway  and  provided 

with    a    plurality    of    styluses    respectively 
55  adapted  to  operate  upon  a  record  in  dif- 

ferent iDOsitions  of  said  sound-box:  means 
adapted  to  feed  said  carriage  at  different 
rates  of  speed ;  and  controlling  means  for 
said  feed  means  likewise  adapted  to  shift 

60  said  sound-box  in  said  slidewa^^ 
12.  In  a  jDhonograph,  the  combination  of 

a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extend- 

65  ing  transversely  of  said  mandrel;  a  sound- 

box mounted  on  said  slideway  and  provided 

"with  a  pkirality  of  styluses  respectively 
adapted  to  operate  upon  a  record  in  dif- 

ferent positions  of  said  sound-box;  feed 
screws  adapted  to  move  said  carriage  at  dif-  70 
f  erent  rates  of  speed,  respectively ;  and 

means  for  operativel}'  connecting  said  car- 
riage with  either  of  said  feed  screws  as  de- 

sired, said  means  being  likewise  effecti-\e  to 
shift  said  somid-box  in  said  slideway.  75 

13.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  such  mandrel, 
said  carriage  including  a  slideway  extend- 

ing transversely  of  said  mandrel;  a  sound-  80 
box  moimted  on  said  slideway  and  pro- 

vided with  a  plurality  of  styluses  respec- 
tively adapted  to  operate  upon  a  record  in 

different  positions  of  said  sound-box;  two 
feed  screws  alined  with  the  path  of  travel  of  85 
said  carriage  and  adapted  to  move  the  same 
at  different  rates  of  speed,  respectively: 
movable  members  in  said  carriage  adapted 
to  connect  the  same  with  either  of  said 

screws  as  desired:  and  actuating  means  for  90 
said  connecting  members,  said  means  being 
also  connected  with  said  sound-box  to  shift 
the  same  in  said  slideway,  substantially  as 
descriljed. 

li.  In  a  phonograph,  the  combination  of  95 
a  mandrel  for   the  record   and   a  carriage 
movable    longitudinally    pi    said    mandrel, 

said  carriage  including  a  slidewa}'^  extend- 
ing transversely  of  said  mandrel:  a  sound- 
box mounted  on  said  slideway  and  provided   ̂ ^^ 

with    a    plurality  of    styluses    resi)ectively 
adapted  to  operate  upon  a  record  in  different 
positions  of  said  sound-box ;  two  feed  screws 
alined  with  the  path  of  travel  of  said  car- 

riage and  adapted  to  move  the  same  at  dif-   ̂ ^^ 
f erent  rates  of  speed,  respectively:  recipro- 
cable  members  in  said  carriage  adapted  to 
connect  the  same  with  either  of  said  screws 

as  desired ;  and  a  cam-plate  adapted  thus  al- 

ternately to  actuate  the  same,  said  cam-plate  ̂ ^'^ 
being  also  connected  Avith  said  sound-box  so 
as  to  shift  the  same  in  said  slideway,  sub- 

stantially as  described. 
15.  In  a  phonograph,  the  combination  of 

a  mandrel  for  the  record  and  a  carriage  '^'^^ movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extend- 

ing transversely  of  said  mandrel ;  a  sound- 
box mounted  on  said  slideway  and  provided 

with  a  plurality  of  styluses  res])ectively  ̂ ^^ 
adapted  to  operate  upon  a  record  in  dif- 

ferent positions  of  said  sound-box ;  two  feed 
screws  alined  with  the  path  of  travel  of  said 
carriage  and  adapted  to  move  the  same  at 
different  rates  of  speed,  respectively:  spring 
pressed  plungers  in  said  carriage  normally 
tending  to  connect  the  same  Avith  said 
screws:  and  a  rotatable  cam-plate  adapted 
in  one  position  to  retain  both  said  plungers 
inoperative,  but  to  permit  their  operation, 

12B 



1,020,151 

respectively,  upon  movement  in  one  direc- 
tion or  the  (jtlier  from  such  position,  said 

cam-phate  being  connected  with  said  sound- 
box to  shift  the  same  in  said  slidewav.  sub- 

stantially as  described. 
16.  In  a  phonograph,  the  combination  of 

Si   mandrel  for  the  record   and  a   carriage 
movable    longitudinally    of    said    mandrel, 
said  carriage  including  a  slideway  extend 

ing  transversely  of  said  mandrel:' a  snund- b()x  mounted  on  said  slideway  and  provided 
with    a    plurality    of    styluses    respectively 

adapted  to  (;perate  upon"  a  record  in  differ- ent positions  of  said  sound-box;  two  feed 
screws   alined   with   the   path   of  travel   of 
said  carriage  and  adapted  to  move  the  same 
at    different    rates    of   speed.    respecti\elv: 
spring-pressed    phingers    in    said    carriage 
ncrmally  tending  to  connect  the  same  Avith 
said    screws:    and    a    rotatable    cam-plate 
adapted  in  ( ne  position  to  retain  both  said 
plungei's  inoperatiA-e,  but  to  permit  their  op- eration, respectively,  ujjon  movement  in  one 
direction  or  the  other  from  such  i^osition. 
said  cam-plate  having  rack-and-i)inion  en- 

gagement with  said  sound-box,  whereby  ro- 
tation of  said  cam-plate  also  serves  to  posi- 

tion said  i-eproducei-  in  said  slideway. 
17.  In  a  phonograph,  the  combination  of 

30  a  .sound-l)ox  movably  mounted  and  provided 
with  a  plurality  of  styluses  resi:)ectiA-elv 
adajited  to  operate  upon"  a  record  in  differ- ent positions  of  said  sound-box:  means 
adapted   to  variously  feed  .said  .sound-box: 

10 

15 

20 

25 

36  and  c(.ntro]lino- means  foi-  said  feed  means 

40 

45 

hkewise  adapted  to  raise  said  styluses  from 
the  record  and  shift  said  sonn'd-l)ox.  .sub- stantially as  described. 

18.  In  a  phonograph,  the  combination  of 
a  carriage  provided  with  a  slideway.  a 
.sound-box  mounted  on  said  slidewav  and  in- 

cluding a  weight  and  a  plurality  of  styluses 
borne  by  said  weight,  said  styluses  being  re- 

spectively adapted  to  operate  upon  a  record 
in  different  positicms  of  said  sound-box: 
means  adapted  to  feed  said  carriage  at  dif- 

ferent rates  of  speed:  and  controllina-  means 
for  said  feed  means  lik-ewi.se  adapted  to raise  said  weight  to  render  said  styluses  in- 

50  operative  and  to  theren])on  shift  said  sound- box in  said  slideway. 
10.  In  a  i)honograph.  the  combination  of 

a  mandrel  for  the  record  and  a  carriage 
moval)le  longitudinally  of  .said  mandrel, 
said  carriage  being  provided  with  a  slide- 
way  extending  transversely  of  said  man- 
diel :  a  sound-box  mounted  on  said  slideway 
and  including  a  weight  and  a  plurality  of 
styluses  borne  by  said  weight,  said  stvluses 
being  i-espectiveiy  adapted  to  operate  upon a  record  in  different  positions  of  said  sound- 

box: means  adapted  to  feed  said  carriage  at 
diffei-ent  rates  of  speed:  and  controtlino- 
means  for  said  feed  means  likewi.se  adapted 
(o  raise  said  weight  to  render  said  styluses 

55 

60 

65 

inoperative    and    to    thereupon    shift    said 
sound-box  in  said  slideway. 

20.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record  and   a  carriage 
movable    longitudinally    of    said    mandrel.  70 
said  carriage  being  provided  with  a  slide- 
way   extending   transversely   of   said  man- 

drel;  a  sound-box  mounted   on  said  slide- 
way  and  including  a  weight  and  a  plurality 
of    styluses    borne    by    said    weight,    said  75 
styluses  being  respectively  adapted  to  op- 

erate upon  a  record  in  different  positions  of 
said  sound-box ;  two  feed  screws  alined  with 
the    path    of   travel    of   said   carriage    and adapted  to  move  the  same  at  different  rates  80 
of  speed,  respectively :  movable  members  in 
said  can-iage  adapted  to  connect  the  same 
with  either  of  said  screws  as  desired;  a  ro- 

tatable cam-plate   adapted  to  control  con- 
nection of  said  members  with  said  screws;   85 

said  cam-plate  having  rack-and-pinion  en- 
gagement with  said  sound-box.  whereby  ro- 

tation of  said  cam-])late  also  serves  to  po- 
sition said  sound-box  in  said  .slide-way:  and 

a  le\er  mounted  in  said  carriase  and  "adapt-   90 ed  to  raise  said  weight,  said  cain-i)late  being 
connected  to  operate  said  lever  incidentally 
to  rotation  thereof. 

'21.  In  a  phonograph,  the  combination  of 
a  reproducer  movably  mounted  and  pro-  9& 
vided  with  a  plurality  of  styluses  respec- 

tively adapted  to  oi)erate  upcm  a  record  in 
different  jxjsitions  of  said  reproducer,  said 
stylu.ses  being  furthermore  formed  for  play- 

ing upon  threads  of  different  fineness,  re-  ̂ '^^ 
spectiA  ely :  means  adai)ted  to  variously  feed 
said  reproducer:  and  controlling  means  for 
.said  feed  means  likewise  adapted  to  .shift 
said  reproducer. 

•2'2.  In  a  iffionograi)h.  the  combination  of  105 
a   carriage   including  a    slideway.   a   repro- 

ducer mounted  on  .said  .slideAvaV  ancl  pro- 
vided  Avith  a   jjlurality  of  styluses  re.spec- 

tivoly  adapted  to  operate  upon  a  record  in 
different  iiositions  of  said  reproducer,  said   HO 
styluses  being  furthermore  formed  for  play- 

ing upon   threads  of  different   fineness,  i-'e- speciively:  ineans  adapted  to  fet^d  said  car- 
riage at  different  rates  of  speed:  and  con- 

trolling means  for  .said  feed  means  likewi.se  H-^ 
adai)ted   to   shift    said   reproducer   in   said slidcAvay. 

•2'^.  In  a  i^honograph.  the  combination  of a   mandrel   for  the   record   and   a    carriage 
movable  longitudinally  of  said  mandrel,  said  12C 
carriage    including    a    slidcAvay    extending 
transA-ersely  of  said  mandrel;  a  reproducer 
mounted    on   .said   slide-Avay   and    proA'ided 
Avith    a    plurality    of    stylu.ses    respectiA-ely 

adapted  to  operate  upon"  a  record  in  differ-  125 ent     po.sitions     of     said     reproducer,     said 
.styluses  being  furthermore  formed  for  play-     » 
ing  upon   threads  of  different  fineness,  re- 

spectively: means  adapted  to  feed  said  car- 
riage al   different  rates  of  speed:  and  con-  ̂ ^^ 
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trolling  means  for  said  feed  means  likewise 
adapted  to  shift  said  reproducer  in  said 
slideway. 

24.  In  a  phonograph,  the  combination  of 
5  a  mandrel  for  the   record   and   a   carriage 

movable  longitudinally  of  said  jnandi'el, 
said  carriage  including  a  slideway  extend- 

ing transversely  of  said  mandrel;  a  repro- 
ducer mounted  on  said  slideway  and  pro- 

10  vided  with  a  plurality  of  styluses  respec- 
tively adapted  to  operate  upon  a  record  in 

different  positions  of  said  reproducer,  said 

styluses  being  furthermore  formed  for  j)lay- 
ing  upon  threads  of  different  fineness,  respec- 

15  lively;  feed  screws  adapted  to  move  said 
carriage  at  different  rates  of  speed,  respec- 
tivel}^;  and  means  for  operatively  connect- 

ing said  carriage  with  either  of  said  feed 
screws  as  desired,  said  means  being  likewise 

20  effective  to  shift  said  reproducer  in  said 
slideway. 

25.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record  and  a  carriage 
movable    longitudinally    of    such    mandrel, 

25  said  carriage  including  a  slideway  extend- 
ing transversely  of  said  mandrel ;  a  repro- 

ducer mounted  on  said  slideway  and  pro- 
vided Avith  a  plurality  of  styluses  respec- 
tively adapted  to  operate  upon  a  record  in 

30  different  positions  of  said  reproducer,  said 
styluses  being  furthermore  formed  for  play- 

ing upon  threads  of  different  fineness,  re- 
spectivel}';  two  feed  screws  alined  with  the 
path  of  travel  of  said  carriage  and  adapted 

35  to  move  the  same  at  different  rates  of  speed, 
respectivelj^ ;  movable  members  in  said  car- 

riage adapted  to  connect  the  same  with 
either  of  said  screws  as  desired;  and  actu- 

ating means  for  said  connecting  members, 
40  said  means  being  also  connected  with  said 

reproducer  to  shift  the  same  in  said  slide- 
way,  substantially  as  described. 

26.  In  a  phonograph,  the  combination  of 
a  mandrel   for   the  record   and   a   carriage 

46  movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extend- 

ing transversely  of  said  mandrel;  a  repro- 
ducer mounted  on  said  slideAvay  and  pro- 
vided with  a  plurality  of  stjduses  respec- 

60  tively  adapted  to  operate  upon  a  record  in 
different  positions  of  said  reproducer,  said 
styluses  being  furthermore  formed  for  play- 

ing upon  threads  of  different  fineness,  re- 
spectively ;  two  feed  screAvs  alined  Avith  the 

65  path  of  traA^el  of  said  carriage  and  adapted 
to  moA'e  the  same  at  different  rates  of  speed, 
respectiA'cly :  reciprocable  members  in  said 
carriage  adapted  to  connect  the  same  with 
either  of  said  screAvs  as  desired ;  and  a  cam- 
plate  adapted  thus  alternately  to  actuate 
the  same,  said  cam-plate  being  also  con- 

nected with  said  reproducer  so  as  to  shift 
the  same  in  said  slideAvay,  substantially  as 
described. 

27.  In  a  phonograph,  the  combination  of 

60 

66 

a  mandrel  for  the  record  and  a  carriage 

moA'able  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extend- 

ing transversely  of  said  mandrel;  a  repro- 
ducer mounted  on  said  slideAvay  and  pro- 
vided Avith  a  plurality  of  styluses  respec- 
tively adapted  to  operate  upon  a  record  in 

different  positions  of  said  reproducer,  said 
styluses  being  furthermore  formed  for  play- 

ing upon  threads  of  different  fineness,  re- 
spectively; tAvo  feed  screAvs  alined  with  the 

path  of  traA'el  of  said  carriage  and  adapted 
to  move  the  same  at  different  rates  of  speed, 

respectiA-ely ;  spring-pressed  plungers  in  said 
carriage  normally  tending  to  connect  the 
same  Avith  said  scrcAvs;  and  a  rotatable  cam- 
plate  adapted  in  one  position  to  retain  both 
said  plungers  inoperative,  but  to  permit 
their  operation,  respectively,  upon  moA^e- 
ment  in  one  direction  or  the  other  from  such 

position,  said  cam-plate  being  connected 
Avith  said  reproducer  to  shift  the  same  in 
said  slideway,  substantian}^  as  described. 

28.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extend- 

ing transversely  of  said  mandrel ;  a  repro- 
ducer mounted  on  said  slideway  and  pro- 
vided with  a  plurality  of  styluses  resjDec- 

tively  adapted  to  operate  upon  a  record  in 
different  positions  of  said  reproducer,  said 
styluses  being  furthermore  formed  for  play- 

ing upon  threads  of  different  fineness,  re- 
spectively; two  feed  screAvs  alined  with  the 

path  of  travel  of  said  carriage  and  adapted 
to  move  the  same  at  different  rates  of  speed, 

respectively ;  spring-pressed  plungers  in  said 
carriage  normally  tending  to  connect  the 
same  with  said  screws;  and  a  rotatable  cam- 
plate  adapted  in  one  position  to  retain  both 
said  plungers  inoperatiA^e,  but  to  permit 
their  operation,  respectively,  upon  move- 

ment in*  one  direction  or  the  other  from  such 
position,  said  cam-plate  having  rack-and- 
pinion  engagement  with  said  reproducer, 
AAdiereby  rotation  of  said  cam  -  plate  also 
serves  to  position  said  reproducei'  in  said slideway. 

29.  In  a  phonogra]:)h,  the  combination  of 
a  rejDroducer  movably  moimted  and  pro- 
Addecl  with  a  plurality  of  styluses  respec- 
tiA^ely  adapted  to  operate  upon  a  record  in 
different  positions  of  said  reproducer,  said 
styluses  being  furthermore  formed  for  play- 

ing upon  threads  of  different  fineness,  re- 
spectiA^ely:  means  adapted  to  variously  feed 
said  reproducer:  and  controlling  means  for 
said  feed  means  likeAvise  adapted  to  raise 
said  st3duses  from  the  record  and  shift  said 
reproducer,  substantially  as  described. 

30.  In  a  phonograph,  the  combination  of 
a  carriage  proAided  with  a  slideway,  a  re- 

producer mounted  on  said  slideAvay  and  in- 
cluding a  floating  weight  and  a  plurality  of 
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styluses  borne  by  said  weight,  said  styluses 
being  respectively  adapted  to  operate  upon 
a  record  in  ditferent  positions  of  said  re- 

producer, said  styluses  being  furthermore 
formed  for  playing  upon  threads  of  differ- 

ent fineness,  respectively:  means  adapted  to 
feed  said  carriage  at  different  rates  of  speed: 
and  controlling  means  for  said  feed  means 
likewise  adapted  to  raise  said  weight  to  ren- 

der said  stj'luses  int)])erative  and  to  tliere- 
upon  shift  said  reproducer  in  said  slideway. 

31.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel, 
said  carriage  being  provided  with  a  slide- 
way  extending  transversely  of  said  man- 

drel; a  reproducer  mounted  on  said  slideway 
and  including  a  floating  weight  and  a  plu- 

rality of  styluses  borne  by  said  weight,  said 
styluses  being  respectively  adapted  to  op- 

erate upon  a  record  in  different  positions  of 
said  reproducer,  said  styluses  being  further- 

more formed  for  playing  upon  threads  of 
different  fineness,  respectively:  means  adapt- 

ed to  feed  said  carriage  at  different  rates  of 
speed :  and  controlling  means  for  said  feed 
means  likewise  adapted  to  raise  said  weight 
to  render  said  styluses  inoperative  and  to 
thereupon  shift  said  reproducer  in  said 
slideway. 

32.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel,  said 

carriage  being  provided  with  a  slideway  ex- 
tending transversely  of  said  mandrel;  a  re- 

producer mounted  on  said  slideway  and 
including  a  floating  weight  and  a  plurality 
of  styluses  borne  by  said  weight,  said 
styluses  being  respectively  adapted  to  op- 

erate upon  a  record  in  different  positions  of 
said  reproducer,  said  styluses  being  further- 

more formed  for  playing  upon  threads  of 
different  fineness,  respectively:  two  feed 

screws  alined  with  the  path  of  traA'el  of 
said  carriage  and  adapted  to  move  the  same 
at  different  rates  of  sjieed,  respectively: 
movable  members  in  said  carriage  adapted 
to  connect  tlio  same  with  either  of  said 

screws  as  desired:  a  rotatable  cam-])late 
adapted  to  control  connection  of  said  mem- 
l»ers  with  said  screws,  said  cam-plate  having 
rack-and-pinion  engagement  with  said  re- 

producer, whereby  rotation  of  said  cam- 
plate  also  serves  to  position  said  repro- 

ducer in  said  slideway;  and  a  lever  mounted 
in  said  carriage  and  adapted  to  raise  said 
weight,  said  cam-plate  being  connected  to 
ojierate  said  lever  incidentally  to  rotation 
thereof. 

33.  In  mechanism  of  the  class  described, 
the  combination  of  a  record  support :  a  mor- 
ably  mounted  sound-box  provided  with  a 
stylus  IcA'er:  a  plurality  of  styluses  borne  by 
said  lever  and  res]iectively  adapted  to  oper- 

ate upon  a  record  in  different  positions  of 

75 

80 

85 

90 

said  sotmd-box :  means  adapted  variously  to 
feed  said  record  support  and  sound-box  rela- 

tively to  each  other;  and  controlling  means 
for  said  feed  means  adapted  likewise  to  shift 
said  sound-box  to  operatively  position  the  ̂ q 

desired  st3-lus. 34.  In  mechanism  of  the  class  described, 
the  combination  of  a  record  support ;  a  mov- 
ably  mounted  sound-box  provided  with  a 
floating  weight  and  a  stylus  lever  attached 
to  said  weight :  a  plurality  of  styluses  borne 

by  said  lever  and  respectiveh'  adapted  to 
operate  upon  a  record  in  different  positions 
of  said  sound-box :  means  adapted  variously 
to  feed  said  record  support  and  sound-box 
relatively  to  each  other:  and  adapted  like- 

wise to  raise  said  Aveight  to  lift  said  lever 
and  styluses  and  thereupon  shift  said  sound- 

box to  operatively  position  tlie  desired 

stylus. 3.5.  In  a  phonograph,  the  combination  of 
a  reproducer  movably  mounted  and  pro- 

vided with  a  stylus  lever :  a  plurality  of 
styluses  borne  by  said  lever  and  respectively 
adapted  to  operate  upon  a  record  in  differ- 

ent positions  of  said  reproducer:  means 
adapted  to  variously  feed  said  reproducer; 
and  controlling  means  for  said  feed  means 
likewise  adapted  to  shift  said  reproducer. 

3fi.  In  a  jihonograph.  the  combination  of  95 

a  carriage  including  a  slideway.  a  repi'o- 
ducer  mounted  on  said  slideway  and  pro- 

vided with  a  stylus  lever:  and  a  plurality 

of  stjduses  borne  b}'  said  lever  and  respec- 
tively adai)ted  to  operate  upon  a  record  in  loo 

different  positions  of  said  reproducer :  means 
adapted  to  feed  said  carriage  at  different 
rates  of  speed ;  and  controlling  means  for 
said  feed  means  likewise  adapted  to  shift 
said  reproducer  in  said  slideway. 

37.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideAvay  extend- 

ing transversely  of  said  mandrel :  a  repro- 
ducer mounted  on  said  slideway  and  pro- 
vided with  a  stylus  lever:  a  plurality  of 

styluses  borne  by  said  lever  antl  resjiectively 
adapted  to  operate  upon  a  record  in  differ- 

ent positions  of  said  rei:)roducer ;  means 
adapted  to  feed  said  carriage  at  different 
rates  of  speed;  and  controlling  means  for 
said  feed  means  likewise  adapted  to  shift 
said  reproducer  in  said  slideway. 

38.  In  a  phonograph,  the  combination  of 

a  mandrel  foi-  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extend- 

ing transversely  of  said  mandrel ;  a  rej^ro- 
ducer  mounted  on  said  slideway  and  pro- 
Aided  Avith  a  stylus  leAer;  a  plurality  of 

styluses  borne  by  said  leAer  and  respectiA'ely 
adapted  to  operate  upon  a  record  in  differ- 

ent x^ositions  of  said  reproducer;  feed  screws 
adapted  to  move  said  carriage  at  different 
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rates  of  speed,  respectively;  and  means  for 

operativelj''  connecting  said  carriage  with 
either  of  said  feed  screws  as  desired,  said 
means  being  likewise  effective  to  shift  said 

5  reproducer  in  said  slideway. 
39.  In  a  phonograph,  the  combination  of 

a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extending 

10  transversely  of  said  mandrel;  a  reproducer 
mounted  on  said  slideway  and  provided  with 
a  similarly  extending  stylus  lever ;  a  plural- 

ity of  styluses  borne  by  said  lever  and  re- 
spectively adapted  to  operate  upon  a  record 

15  in  different  positions  of  said  reproducer; 
two  feed  screws  alined  with  the  path  of 
travel  of  said  carriage  and  adapted  to  move 
the  same  at  different  rates  of  speed,  respec- 

tively;  movable  members  in  said  carriage 
20  adapted  to  connect  the  same  with  either  of 

said  screws  as  desired ;  and  actuating  means 
for  said  connecting  members,  said  means 
being  also  connected  with  said  reproducer  to 
shift  the  same  in  said  slideway,  substantially 

25  as  described. 

40.  In  a  phonograph,  tlie  combination  of 
a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel, 
said  carriage  including  a  slideway  extending 

30  transversely  of  said  mandrel;  a  reproducer 
mounted  on  said  slideway  and  provided  with 
a  similarly  extending  stylus  lever;  a  ]^\n- 
rality  of  stjduses  borne  by  said  lever  and  re- 

spectively adapted  to  operate  upon  a  record 
35  in  different  positions  of  said  reproducer; 

two  feed  screws  alined  with  the  path  of 
travel  of  said  carriage  and  adapted  to  move 
the  same  at  different  rates  of  speed,  respec- 

tively ;  reciprocable  members  in  said  carriage 
40  adapted  to  connect  the  same  with  either  of 

said  screws  as  desired;  and  a  cam-plate 
adapted  thus  alternately  to  actuate  the  same, 
said  cam-plate  being  ulso  connected  Avith 
said  reproducer  so  as  to  shift  the  same  in 

45  said  slideway.  substantially  as  described. 
41.  In  a  phonograph,  the  combination  of 

a  niovably  mounted  reproducer  provided 
with  a  stylus  lever;  a  plurality  of  styluses 
borne  by  said  lever  and  respectively  adapted 

50  to  operate  upon  a  record  in  different  posi- 
tions of  said  reproducer:  means  adapted  to 

variously  feed  said  reproducer ;  and  control- 
ling means  for  said  feed  means  likewise 

adapted  to  raise  said  styluses  from  the  rec- 
55  ord  and  shift  said  reproducer,  substantially 

as  described. 

42.  In  a  phonograph,  the  combination  of 
a  carriage  provided  with  a  slideway;  a  re- 

producer mounted  on  said  slideway  and  in- 
60  eluding-  a  floating  weight  and  a  stylus  lever 

attached  to  said  weight;  a  plurality  of  st}^- 
luses  borne  by  said  lever,  said  styluses  being 

respectively  adapted  to  operate  upon  a  rec- 
ord in  different  positions  of  said  reproducer; 

means  adapted  to  feed  said  carriage  at  dif-  65 
ferent  rates  of  speed ;  and  controlling  means 
for  said  feed  means  likewise  adapted  to  raise 

said  weight  to  render  said  styluses  inopera- 
tive and  to  thereupon  shift  said  I'eproducer 

in  said  slideway.  70 
43.  In  a  phonograph,  the  combination  of 

a  mandrel  for  the  record  and  a  carriage 
movable  longitudinally  of  said  mandrel, 
said  carriage  being  provided  with  a  slideway 
extending  transversely  of  said  mandrel;  75 
a  repx'oducer  mounted  on  said  slideway  and 
including  a  floating  weight  and  a  stylus 
lever  likewise  extending  transversely  of  said 
mandrel ;  a  plurality  of  styluses  borne  by 
said  lever,  said  styluses  being  respectively  80 
adapted  to  operate  upon  a  record  in  dif- 

ferent positions  of  said  reproducer;  means 
adapted  to  feed  said  carriage  at  different 
rates  of  speed ;  and  controlling  means  for 
said  feed  means  likewise  adapted  to  raise  85 
said  weight  to  render  said  styluses  inopera- 

tive and  to  thereupon  shift  said  reproducer 
in  said  slideway. 

44.  In  a  phonograph,  the  combination  of 
a  mandrel  for  the  record  and  a  carriage  90 
movable  longitudinally  of  said  mandrel, 

said  carriage  being  provided  with  a  slide- 
way  extending  transversely  of  said  mandi^el ; 
a  reproducer  mounted  on  said  slideway  and 
including  a  floating  weight  and  a  stylus  95 
lever  attached  to  said  weight;  a  plurality  of 

styluses  borne  by  said  le^-er,  said  styluses  be- 
ing respectively  adapted  to  operate  upon  a 

record  in  different  positions  of  said  repro- 
ducer; two  feed  screws  alined  with  the  path  100 

of  travel  of  said  carriage  and  adapted  to 
move  the  same  at  different  rates  of  speed, 

respectively;  movable  members  in  said  car- 
riage adapted  to  connect  the  same  with 

either  of  said  screws  as  desired;  a  rotataljle  105 
cam-plate  adapted  to  control  connection  of 
said  inembers  with  said  screws,  said  cam- 
plate  having  rack-and-pinion  engagement 
with  said  reproducer,  whereby  rotation  of 
said  cam-plate  also  serves  to  position  said  110 
reproducer  in  said  slide-way;  and  a  lever 
mounted  in  said  carriage  and  adapted  to 

raise  s^aid  weight,  said  cam-plate  being  con- 
nected to  operate  said  lever  incidentally  to 

rotation  thereof.  115 

Signed  bv  me  this  17th  dav  of  May,  1909. 

HAERY  B."  McXTTLTY. 
Attested  by — AxNA   L.   Gill, 

Jno  F.  Obelin. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 





E.  R.  JOHNSON. 
MOTOR  FOE  TALKING  MACHINES. 

APPLICATION  FILED  NOV.  12,  1904. 

1,020,206. Patented  Mar.  12, 1912. 
2  SHEETS-SHEET  1. 

...^hr^J* 

,30 

WITNESSES: INVENTOR 

BY 

ATTORNEY. 

MBIA   PLANOGRAPH  CO.,  WASHINOTOH,  D.  C. 



I 



E.  K.  JOHNSON. 

MOTOR  FOR  TALKING  MACHINES. 

APPLICATION  FILED  NOV.  12,  1904. 

1,020,206. Patented  Mar.  12, 1912. 
2  SHEETS-SHEET  2. 

»» 

^ 

WITNESSES INVENTOR 

t  nrnoucv 
ATTORNEY. 

HBIA  PLANOGRAt 



UNITED  STATES  PATENT  OFFICE. 

ELDKIDGE  R.  JOHNSON",  OF  MERION,  PENNSYLVANIA,  ASSIGNOR  TO  VICTOR  TALKING 
MACHINE   COMPANY,   A  CORPORATION   OP   NEW  JERSEY. 

MOTOR  FOR  TALKING-MACHINES. 

1,020,306. Specification  of  letters  Patent.  Patented  Mar.  13, 1913. 
Application  filed  November  12,  1904.     Serial  No.  232,390. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Eldeidge  E.  Johk- 
SOK,  a  citizen  of  the  United  States,  and  a 
resident  of  Merion,  county  of  Montgomery. 

5  State  of  Pennsylvania,  have  invented  cer- 
tain new  and  useful  Improv-ements  in  Mo- 
tors for  Talking-Machines,  of  which  the  fol- 

lowing is  a  full,  clear,  and  exact  disclosure. 
The  object  of  my  invention  is  to  pro- 

10  vide  such  a  construction  in  the  driving 
mechanism  for  talking  machines  that  the 
natural  vibrations  incident  to  a  train  of 
spur  gears  in  a  talking  machine  motor  will 
be    practically    overcome   or   reduced   to    a 

15  minimum  and  further  to  reduce  the  parts  of 
said  mechanism  to  the  fewest  possible  mun- 
ber,  and  that  it  will  be  simple,  and  economi- 

•  cal  to  manufacture,  and  will  be  most  effi- 
cient for  the  purpose  for  which  they  are  de- 

20  signed.  Heretofore  in  the  manufacture  of 

motoi's  for  talking  machines,  it  has  usually 
been  customary  to  connect  the  source  of 

power,  or  springs,  with  the  turntable  b}' 
means  of  a  train  of  spur  gearing,  often  in- 

25  eluding  bevel  gears  sometimes  including  in 
the  train  of  gearing  a  worm  and  also  to 
connect  the  centrifugal  governor  with  the 
turntable  shaft,  or  spindle,  by  means  of  aux- 

iliary spur  gears.    It  is  well  known  that  in 
30  the  operation  of  a  talking  machine  any  vi- 

brations of  the  parts  of  the  motor,  which  are 
not  caused  by  the  reproducer,  have  undesir- 

able effects  upon  the  reproduction  of  the 
record.     The  vibrations  are  usually  due  to 

35  the  meshing  of  teeth  of  the  ordinaiy  train 
of  gears,  and  are  of  such  frequencj^  and 
strength,  even  in  a  carefully  constructed  mo- 

tor as  to  be  quite  audible.  Of  course,  such 
vibrations     mingle     with     those     produced 

40  from  the  record,  and,  therefore,  impair  the 
quality  of  the  selection  being  reproduced. 
Even  with  the  best  of  spur  gears,  after  the 
same  ha^e  been  in  oi:)eration  for  a  period  of 
time,  the  vibrations  produced  by  the  mesh- 

45  ing  of  the  gears  is  impo.ssible  to  entirely 
overcome.  Furthermore,  in  the  use  of  a 

train  of  spur  gears  for  talking  machine  mo- 
tors, vibrations  are  also  produced,  which, 

although  not  audible  to  the  ear  as  sound  vi- 
50  brations,  yet  may  be  of  such  a  character  as 

to  cause  the  parts  of  the  motor  ccmnected 
with  the  turntable  to  be  vibrated,  and  so 
vibrate  the  turntable.  In  some  instances 
this  movement  is  not  visible  to  the  eye,  and 

55  being  independently  iiiaudil)le  such  \ibra- 
tions  are  not  evident  except  in  the  impaired 

quality  of  the  reproduction,  and  it  has  been 
difficult  for  persons  not  familiar  with  the 
practical  construction  and  operation  of  talk- 

ing machines  to  determine  just  what  causes  g^ 
the  impaired  reproduction  of  the  records. 
Fiu'ther  in  some  instances,  as  where  spur 
gears  have  become  worn,  the  teeth  of  the 

driven  gears  may  intermittent!}'-  mesh  and 
unniesh  with  the  teeth  of  the  driving  gears  gg 
with  a  jerW  or  uneven  motion,  which  causes 
the  turntable  to  revolve  at  an  uneven  speed, 
which,  although  the  differences  of  speed  are 
not    visible,    greatly    impair    the    relative 
pitch  of  the  successive  notes  or  sounds  re-  70 
produced  from  the  record. 

The  object  of  my  invention,  therefore,  as  f 
before  stated,  is  to  overcome  these  objec- 

tions,  which   I   accomplish  by   eliminating 
all  intermeshing  spur  gears  and  communi-  75 
eating  the  power  on  an  inclined  plane  or 
worm  movement  and  at  the  same  time  so 
arranging  the  parts  as  to  secure  the  desired  / 
speed  in  the  turntable  and  governor  by  the  > 
use  of  the  least  number  of  parts.  jgo 

For  a  full,  clear,  and  exact  description  of 
my  iuA  ention,  reference  may  be  had  to  the 
following  specification  and  to  the  accom- 

panying drawings  forming  a  part  thereof, 
in  which —  35 

Figure  1  is  a  bottom  plan  view  of  a  talk- 
ing machine  motor  embodying  my  improve- 

ments; Fig.  2  is  an  elevation  of  the  same 
showing  the  casing  for  the  motor  in  section, 
and  Fig.  3  is  a  detail  view  showing  the  rela-  90 
tion  of  the  brake  of  the  governor  to  the 
brake  disk. 

Referring  to  the  drawings,  the  numeral  1 
indicates  the  turntable,  and  2  the  vertical 
spindle,  upon  the  upper  end  of  which  the  95 
turntable  1  is  mounted;  said  turntable  spin- 

dle 2  has  a  bearing  in  a  suitable  support  3 
at  its  lower  end,  and  passes  through  a  jour- 

nal  or   bearing  4   carried   by   the   support 
plate,  or  standard,  0,  of  the  motor.     Adja-   lOj 
cent  the  lower  end  of  the  turntable  spindle, 
2,  I  provide  a  spiral  or  worm  6,  which  is 
adapted  to  mesh  with  a  worm  wheel  or  gear 
7,  having  inclined  teeth  to  correspond  with 
the  inclination  of  the  threads  of  the  worm  6.  105 

The  gear,  7,  is  preferably  mounted  upon,  or 
carried  by,  the  spring  barrel  or  drum,   8, 
within  Avhich  is  mounted  the  usual  spiral 
steel  spring  for  furnishing  the  power  to  the 
motor.     This  spring  barrel  and  spring  are  iio 
mounted  upon  a  suitable  .'^haft  9  which  car- 

ries a  ratchet  wheel,  10,  adapted  to  be  en- 
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gaged  by  a  rocking  paAvl,  11.  The  shaft,  9, 
is  also  adapted  to  be  engaged  by  a  Avinding 
key,  12,  in  an}'  suitable,  or  well  known  man- 

ner. • 
5  Adjacent  the  upper  end  of  the  turntable 

spindle,  2,  but  below  the  bearing,  4,  is  fixed 
a  spur  gear  13  Avhich  is  adapted  to  mesh 

with  the  worm,  14,  carried  b}-  the  shaft,  or 
spindle,    16,    of    the    centrifugal    governor. 

10  The  governor  spindle,  16,  is  mounted  in  a 
pair  of  supports  or  hangers  15,  and  17,  of 
diiferent  lengths,  so  that  the  axis  of  said 
spindle  will  be  inclined  as  clearl}'  indicated 

in  Fig.  2".    This  inclination  of  the  governor 15  spindle  will  cause  the  threads  of  the  worm 
14,  to  contact  with  the  teeth  of  the  spur  gear 

at  such  points  where  the  threads  are  prac- 
tically at  right  angles  to  the  plane  of  said 

spur  gear.     This  arrangement  will  obviate 
20  the  necessity  of  making  the  surfaces  of  the 

'teeth  of  the  spur  gear,  13,  inclined  to  the 
plane  of  the  gear,  and  it  also  tends  to  pro- 

vide sufficient  space  for  the  governor  balls, 
18,   to  revolve   in  expanded  circles   as  the 

25  speed  of  the  motor  increases.  It  is  also 
clear  that  if  the  gear,  T,  on  the  drum  8,  were 
so  arranged,  or  journaled,  relatively  to  the 
worm  6  as  in  the  governor  mechanism  above 
described,  a  spur  wheel  might  be  used  in- 

30  stead  of  the  vi'orm  gear  7.  The  governor 
balls,  18,  are  carried  by  strips  of  spring 
metal,  19,  the  ends  of  which  are  attached  to 
a  fixed  sleeve  20,  and  also  to  a  slidable  sleeve 
21,  to  which  is  attached  the  brake  disk  22. 

35  A  spring  strip  23,  attached  to  the  support- 
ing plate,  5,  of  the  motor,  forms  the  support 

for  the  brake  shoe,  24,  and  is  adjustably 
fixed  in  position  by  means  of  a  rod,  25, 
which  has  a  grooved  portion,  26,  adapted  to 

40  be  engaged  by  a  notch,  or  slot,  27,  in  the 
brake  shoe  support,  23.  The  outer  end  of 
the  rod,  25,  is  screw-threaded,  and  passes 
through  a  screw  threaded  opening  in  the 
thumb-nut,  28,  said  thumb  nut,  28,  being 

45  revolubly  fixed  in  an  opening  in  the  casing 
30  of  the  motor.  When  it  is  desired  to  ad- 

just the  speed  of  the  motor,  the  thumbnut, 
28,  may  be  turned  in  one  direction,  or  the 
other,  thereby  increasing  or  diminishing  the 

50  pressure  between  the  brake  shoe,  24,  and  the 
brake  disk  22.  The  operation  of  the  other 
parts  of  my  improved  motor  will  be  evident 
from  an  inspection  of  the  drawing  and  the 
above  description  of  the  parts. 

55  It  will  be  seen  that  by  providing  the 
Avorms  and  gears  as  above  described,  there 
is  no  opportunity  for  the  teeth  of  the  gears 
to  slip  or  knock  or  to  create  vibration,  or  to 
become  Avorn  so  as  to  mesh  and  unraesh  ir- 

60  regularl}',  or  inaccuratelA^  The  teeth  of  the 
spur  gears  come  accurately  into  contact  with 

the  threads  of  the  worms,  and  traA^erse  such 
threads  with  a  wedging  or  inclined  plane 

action,  and  since  the  threads  of  the  worms 
are  in  continuous  touch  and  contact  with  the  65 
teeth  of  the  driving  gear,  the  rotation  of  the 
shafts  upon  Avhich  the  worms  are  carried, 

will  be  smooth,  continuoi;s,  and  unA^ariable. 
In  this  manner  the  undesirable  and  harm- 

ful vibrations,  of  other  constructions  re-  70 
ferred  to,  are  obviated  or  reduced  to  a  mini- 

mum, and  the  running  of  the  machine  ef- 
fected Avithout  interfering  Avith  the  sound 

A'ibration  reproduced  from  the  sound  record. 
Having  thus  described  my  invention,  it  75 

will  be  obvious  that  changes  may  be  made 
in   form,   arrangement,   and   proportion   of 
parts,  Avithout  departing  from  the  spirit  and 
scope  of  my  invention,  but 
What  I  claim,  and  desire  to  protect  by   80 

Letters  Patent,  is : — 
1.  In  a  motor  the  combination  with  a 

driving  shaft,  means  to  drive  the  same,  a 
spindle,  a  governor  and  a  governor  shaft, 
and  gearing  between  said  driving  shaft  and  85 
said  spindle  and  between  said  spindle  and 
said  governor  shaft,  all  the  gearing  in  said 
motor  consisting  of  a  gear  wheel  for  the 
driving  member  of  the  gearing  and  a  worm 
for  the  driven  member  of  the  gearing.  90 

2.  In  a  motor  the  combination  with  a 

driving  shaft,  means  to  drive  the  same  and 
a  gear  wheel  mounted  on  said  shaft,  of  a 
spindle,  a  Avorm  mounted  on  said  spindle 
and  meshing  directly  Avith  said  gear  on  said  95 
driving  shaft  and  driven  thereby,  a  gear  on 
said  spindle,  a  governor  and  a  governor 

shaft,  a  worm  mounted  on  said  goA='ernor 
shaft  and  meshing  directly  Avith  said  gear 
on  said  spindle  and  driven  thereby.  100 

3.  In  a  motor,  the  combination  of  a  cas- 
ing, a  horizontal  spring  driven  shaft,  a 

vertical  worm  gear  thereon,  a  vertical  shaft 
suitably  journaled  in  said  casing  and  pro- 

vided with  a  worm  near  its  lower  end  and  a  105 
spur  gear  at  its  upper  end,  a  governor,  an 
inclined  governor  shaft  journaled  in  brack- 

ets depending  from  the  top  of  said  casing, 

and  a  worm  on  said  gOA'ernor  shaft  meshing 
with  said  spur  gear.  110 

4.  In  a  motor  the  combination  with  a 
driving  shaft,  means  to  drive  the  same,  a 

spindle,  a  govei^nor  and  a  governor  shaft, 
and  gearing  betAveen  said  driving  shaft  and 
said  spindle  and  between  said  spindle  and  115 
said  governor  shaft ;  the  said  gearing  in 
said  motor  consisting  of  a  gear  wheel  for 
the  driving  member  of  the  gearing  and  a 
worm  for  the  driven  member  of  the  gear- 

ing.       _  120 
In  witness  whereof,  I  haA^e  hereunto  set 

my  hand  this  10th  day  of  November,  1904. 
ELDEIDGE  E.  JOHNSON. 

Witnesses : 
John  F.  Grady, 
Horace  Pettis. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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Application  filed  April  6,  1910.     Serial  No.  553,717. 

To  all  wliom  it  may  concern: 
Be  it  known  that  I,  Peter  J.  Mukautz,  a 

citizen  of  the  United  States,  and  a  resident 
of  Kansas  City,  in  the  county  of  Jackson 

5  and  State  of  Missouri,  have  invented  a  new 
and  Improved  Phonograph  Attachment  for 
Kinetoscopes,  of  which  the  following  is  a 
full,  clear,  and  exact  description. 

The  invention  relates  to  record  holders  for 

10  phonographs  used  in  connection  with  kineto- 
scopes, the  phonograph  supplying  the  lines 

for  the  actors  in  the  pictures  projected  by 
the  kinetoscope. 

The  invention  consists  in  the  construction 
15  and  combination  of  parts,  to  be  more  fully 

described  hereinafter  and  particularly  set 
forth  in  the  claims. 

Eeference  is  to  be  had  to  the  accompany- 
ing drawing?  forming  a  part  of  this  speci- 

20  fication,  in  which  similar  characters  of  ref- 
erence indicate  corresponding  parts  in  all 

the  figures. 

Figure  1  is  a  side  elevation  of  the  ma- 
chine, certain  parfs  of  which  are  shown  in 

25  section  and  broken  away;  Fig.  2  is  a  cross 
section  on  the  line  2 — 2  of  Fig.  1  and  upon 
an  enlarged  scale;  this  view  illustrates  espe- 

cially the  const  miction  of  a  clutch  by  means 
of  which  the  record  holder  is  thrown  in  or 

80  out  of  operation;  Fig.  3  is  a  section  on  the 
line  3 — 3  of  Fig.  1  and  further  illustrating 
the  construction  of  the  record  holder;  this 
view  is  also  upon  an  enlarged  scale;  Fig.  4 
is  a  cross  section  on  the  line  4 — 4  of  Fig.  1 

35  and  further  illustrating  the  construction  of 
the  holder;  this  view  is  upon  an  enlarged 
scale;  Fig.  5  is  a  cross  section  on  the  line 
5 — 5  of  Fig.  1 ;  this  view  is  upon  an  enlarged 
scale;  and  Fig.  6  is  a  side  elevation  illus- 

40  trating  a  shaft  connection  which  I  employ 
where  the  phonograph  is  located  at  a  dis- 

tance from  the  kinetoscope;  this  view  is 
upon  a  reduced  scale,  and  certain  parts  are 
broken  away  and  shown  in  section. 

*5  Referring  more  particularly  to  the  parts, 
1  represents  the  frame  of  the  machine,  which 
is  of  elongated  form,  presenting  a  base  2 
which  rests  upon  a  support  such  as  a  table, 
and  an  upwardly  extending  side  plate  3.    At 

50  one  end,  an  end  wall  4  is  provided,  adjacent 
to  which  there  is  placed  a  web  or  frame 
plate  5,  disposed  in  a  vertical  position  as 
indicated.  At  the  opposite  end  of  the  frame, 
a  bearing  block  6  is  moimted  upon  a  pivot 

55  pin  7,  and  this  bearing  block  is  normally 

60 

65 

70 

held  in  an  erect  position  by  means  of  a  suit- 
able spring  8,  as  shown. 

Eotatably  mounted  between  the  bearing  6 
and  the  web  5.  there  is  provided  a  shaft  9 
held  in  a  horizontal  position  as  indicated. 
The  extremity  of  the  shaft  adjacent  to  the 
bearing  6  is  formed  into  a  conical  point  10 
Avhich  is  received  in  a  conical  bore  11  formed 

in  the  face  of  the  bearing  as  shown.  Adja- 
cent to  the  web  5,  a  cross  head  12  is  at- 

tached to  the  shaft  9;  a  similar  cross  head 
13  is  provided  near  the  middle  portion  of 
the  shaft.  The  cross  head  12  is  rigidly  at- 

tached to  a  main  gear  wheel  14,  and  this 
gear  wheel  meshes  with  a  driving  gear  wheel 
15  which  is  mounted  on  the  frame  plate  5  as 
shown.  The  cross  head  12  is  held  against 
the  frame  plate  5  by  a  collar  16  which  is 
held  on  the  shaft  9  by  a  suitable  set  screw 
IT  as  indicated  most  clearly  in  Fig.  5.  The  75 
cross  head  12  has  oppositely  projecting  arms 
Avhich  are  provided  with  longitudinally  ex- 

tending dog-bars  18.  Upon  these  bars  near 
the  cross-head  12,  as  shown  in  Fig.  1.  there 
is  mounted  a  head  19,  the  construction  of  80 
which  is  most  clearly  shown  in  Fig.  4;  it 
consists  of  a  circular  plate  having  oppo- 
siteh^  disposed  ears  20  arranged  in  pairs 
around  the  periphery  thereof.  A  sliding 
cross  head  13  is  provided,  and  between  the  85 
head  13  and  the  head  19,  tubular  sleeves  21 
are  provided,  which  surround  the  dog-bars 
18.  Brace-bars  28  connect  the  heads  19  and 
13  as  shown. 

The  head  13  is  of  substantially  circular  90 
form,  and  on  its  outer  side  is  formed  with 

a  sleeve  22  carrying  a  loose  collar  23  pro- 
vided Avith  laterally  projecting  ears  24  to 

which  radial  links  2.5  are  pivotally  attached, 
as  shown,  giving  this  part  of  the  machine  95 

the  form  of  a  "  spider  ".    The  links  25  op- 
erate as  arms  of  the  spider,  as  will  be  read- 

ily understood.     The  outer  extremities  of 
the  links  or  arms  25  attach  pivotally  to  lon- 

gitudinally extending  clamping  bars  26,  the  100 
opposite  extremities  whereof  are  pivotally 
attached  between  the  ears  20,  as  indicated  in 
Fig.  4. 

The  collar  23  is  adjustable  on  the  sleeve 
22,  and  is  adapted  to  be  secured  thereto  at  105 
any  desired  point  by  means  of  a  set  screw 

27.  "With  this  construction,  it  will  be  evi- dent that  if  the  collar  23  is  forced  toward 
the  frame  plate  5,  it  will  operate  to  force  the 
clamping  bars  26  outwardly  in  such  a  way  HO 
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as  to  enable  them  to  damp  upon  the  inner 
side  of  a  cylindrical  record  29,  indicated  in 
dotted  outline.  Substantiall}^  the  half  por- 

tion of  the  shaft  9  which  is  disposed  near 
5  the  plate  5,  is  provided  with  screw  threads 

30,  as  shown  in  Fig.  1,  and  near  the  head 
19  and  on  the  outer  side  thereof,  I  provide 
a  clutch  31,  the  construction  of  which  is  very 
clearlj'  shown  in  Fig.  2.     This  clutch  con- 

10  sists  of  two  levers  32,  which  are  disposed 
oppositely  and  pivoted  at  33,  the  outer  ends 
of  the  levers  being  formed  into  extensions 

34  to  receive  the  pressure  of  one's  fingers. 
The  inner  ends  of  the  levers  are  drawn  to- 

15  gether  by  a  spring  35,  and  ai'e  provided  with shoes  36  which  have  threaded  faces  and 
which  engage  with  the  threads  of  the  shaft. 
Adjacent  to  the  point  where  the  shoes  36 
are  applied  to  the  shaft,  the  head  is  pro- 

20  vided  with  a  collar  37  which  is  formed  on 
the  opposite  sides  with  notches  or  recesses 
38,  as  indicated,  through  which  the  shoes  are 

applied. 
With  the  driving  gear  15  refei-red  to  above. 

25  a  pinion  39  meshes  on  the  upper  side,  and 
the  shaft  of  this  pinion  is  connected  by 
bevel  gears  40  with  a  vertical  shaft  41,  and 
this  vertical  shaft  is  driven  through  bevel 
gears  42  by  a  horizontal  shaft  43  which  ex- 

30  tends  out  from  the  kinetoscope  44,  the  said 
kinetoscope  being  preferably  mounted  upon 
a  horizontal  plate  45  disposed  at  one  end  of 
the  frame  1,  as  indicated.  The  shaft  43  is 
extended  as  shown,  so  as  to  enable  the  appli- 

35  cation  of  a  crank  46  by  means  of  which  the 
phonograph  and  the  kinetoscope  may  be  si- 

multaneously driven. 
On  the  under  side  of  the  main  gear  wheel 

14  a  pinion  47  meshes,  and  this  pinion  is 
^^  connected,  through  gearing  48,  with  a  gOA^- 

ernor  49,  of  common  construction,  the  said 
governor  being  provided  with  counter- 

weights 50  which  are  adapted  to  fly  out- 
wardly so  as  to  prevent  racing  of  the  ma- 

^^  chine.  The  weights  50  exert  a  certain 
amount  of  drag  on  the  governor  shaft  and 
consequently  on  the  speed  of  the  record. 
The  farther  the  weights  are  away  radially 
from  the  governor  shaft,  the  more  drag  will 

^^  be  exerted  and  the  governor  shaft  will  be 
slowed  in  proportion. 
The  mouth  -  piece  51  of  the  horn 

is  mounted  in  a  fixed  position  and  car- 
ries a  stjdus  52,  which  is  adapted  to  touch 

^^  the  face  of  the  record  in  the  manner  indi- 
cated. Wlien  the  device  begins  to  op- 

erate, the  record  and  record  holder  will  oc- 
cvipy  substantially  the  position  in  which 
they  are  shown  in  Fig.  1,  the  body  of  the 

®^  record  being  disposed  at  the  right  of  the 
stylus.  When  the  clutch  31  is  closed,  how- 

ever, and  the  machine  started,  the  rotation 
of  the  main  gear  wheel  14  will  drive  the 
cross  head  12  and  the  dog-bars  18  thereof 

®^  will  drive  the  head  19.    As  the  rotation 

takes  place,  the  shoes  36  which  are  in  en- 
gagement with  the  threads  of  the  fixed  shaft 

9,  operate  to  advance  the  record  holder  to- 
ward the  left.  In  this  way  the  entire  rec- 

ord may  be  fed  or  made  to  pass  under  the  70 
stylus.  The  operation  continues  until  the 
left-hand  end  of  the  record  lies  near  the 
bearing  6  as  indicated  by  the  dotted  lines  at 
53,  at  which  time  the  dog-bars  18  will  be 
nearly  withdrawn  from  the  sleeves  21.  75 
When  it  is  desired  to  remove  the  record, 
this  is  accomplished  by  swinging  the  bear- 

ing block  6  toward  the  left  by  means  of  the 
thumb  piece  54  Avhich  it  carries.  The  thumb 
screw  27  is  then  unscrewed  so  as  to  enable  80 
the  clamping  bars  26  to  be  moved  radially 
inward  at  one  end.  In  this  way  the  clamp- 

ing bars  26  are  withdrawn  from  the  cylin- 
der record,  and  the  record  may  then  be  re- 

moved by  a  longitudinal  movement.  85 
Attention  is  called  to  the  shaft  connec- 

tion extending  between  the  Irinetoscope  and 
the  phonograph.  It  will  be  understood, 
from  this  arrangement,  that  the  kinetoscope 
and  phonograph  will  move  in  unison,  so  90 
that  if  the  record  is  attached  in  the  proper 
position  with  respect  to  the  pictures  which 
appear  upon  the  screen,  this  correspondence 
will  be  maintained  in  such  a  way  that  when 
the  actors  are  represented  as  moving  about,  95 
the  phonograph  will  repeat  the  words 
which  the  actors  are  supposed  to  have  used. 

It  may  happen  that  it  is  not  convenient, 
in  practice,  to  place  the  kinetoscope  and 
phonograph  attachment  near  together.  100 
Under  these  circumstances,  I  employ  a  con- 

nection of  some  kind  between  them,  such  as 
I  have  illustrated  in  Fig.  6.  The  arrange- 

ment illustrated  consists  of  a  shaft  55  which 

is  formed  in  sections  56,  the  same  being  con-  105 
nected  together  by  universal  couplings  57, 
as  illustrated.  Near  the  ends  of  the  shaft 
sections,  suitable  bearings  58  are  provided, 
and  the  shaft  sections  are  preferably  in- 

closed in  tubular  sleeves  or  casings  59.  110 
With  this  arrangement,  the  kinetoscope  and 

phonograph  attachment  may  be  at  any  dis- 
'  tance  apart  desired,  while  a  constant  angu- 

lar or  synchronous  relation  will  be  main- 
tained between  them.  Wliere  it  is  not  con-  115 

venient  to  use  the  shaft  shown  in  Fig.  6,  I 
may  synchronize  the  kinetoscope  by  other 
suitable  means. 

Having   thus  described  my   invention,  I 
claim  as  new  and  desire  to  secure  by  Letters  120 
Patent: 

1.  In  a  phonograph,  in  combination,  a 
fixed  shaft  having  screw  threads  formed 
thereupon,  a  head  rotatably  moimted  on 
said  shaft,  a  second  head  rotatably  mounted  125 
on  said  shaft  and  carrying  a  sliding  collar, 

links  pivotally  attached  to  said  sliding  col- 
lar and  extending  radially  therefrom, 

clamping  bars  connecting  said  links  with 
said  first  head,  means  for  adjusting  said  130 
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sliding  collar,  a  clutch  attached  to  said  first 
head  and  engaging  said  screw  threads,  and 
a  cross  head  affording  means  for  driving 
said  first  head  and  having  bars  adapted  to 

5  engage  the  same  as  it  progresses  longitudi- 
nally of  said  shaft. 

2.  In  a  phonograph,  in  combination,  a 
fixed  shaft  having  screw  threads  formed 
thereupon,    a   head   rotatably   mounted    on 

0  said  shaft,  a  cross  head  opposite  said  head 
and  rotatably  mounted  on  said  shaft,  a  col- 

lapsible spider  connected  with  said  cross 
head  and  having  radially  projecting  arms, 
clamping  bars  connecting  said  arms  with 

15  the  first  named  head,  tubular  members  con- 
necting said  cross  head  with  said  first  head, 

a  driving  cross  head  having  bars  extending 
longitudinally  of  said  shaft  and  disposed 
within  said  tubular  members,   means   for 

driving  said  last  cross  head,  and  a  clutch  20 
carried  by  said  first  head  and  adapted  to 

engage  said  threads. 
3.  In  a  phonograph  and  in  combination, 

a  shaft,  a  head  on  the  shaft,  a  movable  cross 
head  on  the  shaft,  a  collapsible  spider  con-  25 
nected  with  the  cross  head  and  having  ra- 
dialh^  projecting  arms,  clamping  bars  con- 

necting the  arms  with  the  first  named  head, 
a  driving  cross  head,  and  a  connection  be- 

tween the  said  driving  cross  head  and  the  30 
first-named  head. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

PETER  JOHN  MUKAUTZ. 
Witnesses : 

Gordon  Pebrt  Torrance, 
Thomas  A.  Bray. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Llewellyn  Park,  West  Orange,  Essex 

5  county,  State  of  New  Jersey,  have  invented 
a  certain  new  and  useful  Improvement  in 
Phonograph-Eeproducers,  of  which  the  fol- 

lowing is  a  clear,  full,  and  concise  descrip- 
tion. 

10  My  invention  relates  to  phonograph  re- 
producers and  has  for  its  object  the  provi- 

sion of  an  improved  mounting  for  the  stylus 
lever  in  order  that  the  same  may  have  great 
freedom    of    movement    in    tracking    the 

15  grooves  of  the  sound  record,  and  in  order 
that  the  defects  due  to  inertia  of  the  moving 
parts  may  be  obviated. 

More  particularly,  the  object  i)f  my  inven- 
tion is  to  provide  a  mounting  for  the  stylus, 

20  which  shall  permit  the  latter  to  be  used  in 
connection  with  records  having  two  hundred 
threads  to  the  inch,  and  track  the  same 
faithfully  and  without  injury  to  the  record 
or  the  stylus.    AVliile  the  stylus  mounted  in 

25  the  manner  of  ni}'  invention  is  equally  well 
adapted  for  use  in  connection  with  records 
having  one  hundred  or  some  other  number 
of  threads  per  inch,  the  requirement  of 
great   facility  of  movement  of  the  stylus 

30  lever  both  in  a  direction  parallel  to  and 
transverse  to  the  record  groove,  is  particu- 
larty  important  in  the  case  of  the  two  hun- 

dred thread  record  or  other  record  having 
a  great  number  of  threads  per  inch,  owing 

35  to  the  thin  walls  between  the  record  gi'ooves, 
which  might  be  broken  down  or  jumped 
across  by  a  stjdus,  the  parts  moving  with 
which  have  considerable  inertia,  and  owing 
to  the  character  of  the  record  grooves  gen- 

40  erally.  Accordingly,  a  stylus  mounting  of 
the  greatest  fi-eedom  of  lateral  movement 
and  the  least  possible  inertia  is  very  de- 

sirable. This  is  provided  for  in  my  inven- 
tion  by   mounting   a    comparatively   light 

45  member  pivotally  on  or  in  a  recess  in  the 
floating  weight,  so  that  the  said  member 
may  be  free  to  rock  upon  its  pivot  in  a  plane 
nearly  parallel  with  that  of  the  diaphragm, 

the  said  pivotally  mounted  member  carry- 
ing the  stylus  lever  pivoted  thereto  on  a  50 

horizontal  pivot.     The  stylus  lever  is  thus 
free  to  oscillate  in  a  plane  at  right  angles 
to  tlie  plane  of  the  diaphragm  in  response 
to  the  undulations  of  the  record  groove,  and 
also  is  free  to  move  laterally  with  the  mem-  55 
ber  to   which  it  is  pivoted  with  the   very 
slight  inertia  belonging  to  the  very  light 
pivot  member  above  referred  to.     It  is  to 
be  noted  that  the  floating  weight  to  which 
this  member   is  pivoted  is  itself  mounted  60 
for  a  limited  movement  in  planes  substan- 

tially parallel  to  and  crossing  at  right  an- 
gles the  plane  of  the  diaphragm,  as  is  com- 
mon in  the  art.    It  is  preferable  to  pivotally 

mount  the  member  which  carries  the  stylus  65 
lever  at  a  point  not  far  distant  from  the 
pivotal  point  of  the  floating  weight. 
A  further  object  of  my  invention  is  to 

provide  3'ielding  means  b}"  which  the  pivot 
member  and  the  stylus  lever  carried  thereby  70 
may  be  normally  held  in  a  central  position 
axial  to  the  record  groove  tracked  by  the 

stylus. 
Further  objects  of  my  invention  are  the, 

provision  of  improved  details  of  construe-  75 
tion  and  combination  of  parts. 

In  order  that  my  invention  may  be  better 
understood  reference  is  hereby  made  to  the 
accompanying  drawings,  forming  part  of 
this  specification,  in  which —  80 

Figure  1  is  a  central  vertical  section 
tlirough  a  reproducer  equipped  with  my 
invention.    Fig.  2  is  a  bottom  view  thereof. 

The  sound  box  1  is  formed  by  the  member 
2,  which   has   formed   integraily  therewith  85 
the  neck  3,  to  which  the  phonograph  horn 
may   be   connected.     The   diaphragm  4   is 
clamped  in  position  between  gaskets  5  and  6, 
which  are  clamped  in  position  between  the 
body  2  of  the  reproducer  and  the  ring  7,  90 
which  bears  screw  threads  on  the  periphery 
thereof,  which  are  adapted  to  engage  with 
screw  threads  on  the  interior  of  cylindrical 
vertical  flange  8  of  the  phonograph  body. 
The  floating  weight  9  is  pivotally  connected  95 
by  a  pin  or  screw  10  to  a  member  11  which 
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is  pivotally  mounted  by  means  of  the  screw 
or  short  stud  12,  which  is  secured  in  the 
flange  8  of  member  2  of  the  reproducer, 
thus  producing  a  floating  weight  which  is 

5  free  to  oscillate  to  a  certain  extent  in  a  di- 
rection crossing  the  plane  of  the  diaphragm, 

and  also  in  a  plane  substantially  parallel 
to  that  of  the  diaphragm  in  a  manner  well 
known  in  the  art.     The  pin  13  extending 

10  from  the  periphery  of  the  floating  weight 
at  a  point  diametrically  opposed  to  the  pivot 
of  said  weight,  and  engaging  within  the 
stirrup  14,  which  extends  from  the  adjacent 
point  of  the  flange  8  of  the  body  of  the  re- 

15  producer,  limits  the  movements  of  the  float- 
ing weight  in  the  various  directions  possible 

to  it,  in  a  manner  well  known  in  the  art. 
The  stylus  lever  15  carries  the  stylus  16, 

and   is   connected   by   link   17   to   the   dia- 
20  xjhragm,  the  link  17  being  attached  to  the 

said  diaphragm  in  a  manner  well  Icnown. 
Stylus  lever  15  is  pivotally  movmted  as  on 
screw  or  pin  18,  which  is  supported  in  the 
ears  or  lugs  19,  depending  from  member  20, 

25  which  is  pivoted  on  screw  or  pin  21,  which 
is  mounted  in  an  approximately  vertical  po- 

sition in  the  floating  weight.  Pivot  pin  21 
for  the  member  20  is  held  securely  in  place 
by  means  of  blocks  or  lugs  22  and  23  on  the 

30  upper  and  under  sides  of  weight  9,  which 
are  held  in  position  as  by  screws  24  and  25. 
Member  20  is  preferably  mounted  within 
the  recess  or  opening  26  cut  in  the  floating 

-freight,  which  is  preferably  shaped  to  corre- 
35  spend  to  the  exterior  of  member  20,  and  to 

allow  the  latter  sufficient  lateral  movement 

therein.  Member  20  is  provided  with  a  cen- 
tral vertical  passageway  27,  through  which 

passes  the  link  17.    Member  20  is  normally 
40  held  in  its  central  position  in  which  the 

stylus  is  maintained  axially  in  the  record 
groove  which  it  is  tracking,  by  any  conven- 

ient yielding  means  as  by  the  spiral  spring 
28,  Avhich  is  secured  to  the  floating  weight 

45  at  29  at  one  end,  and  at  the  other  end  to  a 
short  link  30,  Avhich  is  screwed  to  member 

20  at  the  point  31.  This  spring  is  so  ad- 
justed and  is  secured  at  such  an  angle  that 

it  is  only  free  from  stress  when  member  20 
50  is  in  its  central  position.  Movement  of 

member  20  to  either  side  of  its  central  po- 
sition flexes  the  spring  to  one  side  or  the 

other  of  its  neutral  position,  thereby  put- 
ting it  under  stress  to  return  the  member  20 

55  to  its  central  position  with  a  gentle  force,  as 
soon  as  whatever  force  may  be  acting  to 
move  the  member  20  from  its  central  posi- 

tion ceases. 
It  is  understood  that  my  invention  is  not 

60  limited  to  the  precise  device  or  construction 
shown,  but  may  be  varied  within  the  scope 
of  the  appended  claims  without  departing 
from  the  spirit  of  my  invention. 

Having    now    described    my    invention, 
what  I  claim  and  desire  to  secure  by  Letters  65 
Patent  of  the  United  States  is  as  follows : 

1.  In  a  phonograph  reproducer,  the  com- 
bination with  a  diaphragm,  of  a  floating 

weight,  an  elongated  member  moimted  at 
one  end  on  said  floating  Aveight  and  free  to  70 
turn  relatively  to  the  same  in  a  plane  nearly 
parallel  with  the  plane  of  said  diaphragm, 
a  stylus  lever  connected  to  said  diaphragm 
and  pivotally  mounted  upon  the  opposite 
end  of  said  member  to  rock  in  a  direction  75 
crossing  the  plane  of  said  diaphragm,  said 
diaphragm  connection  being  intermediate 
said  member  and  lever  pivots,  and  yielding 
means  connected  to  said  weight  and  mem- 

ber for  normally  holding  said  member  in  a  80 
position  parallel  with  the  axis  of  the  record 
groove  and  returning  it  to  such  position 
after  the  cessation  of  any  force  tending  to 
move  it  therefrom,  substantially  as  de- 

scribed. 85 

2.  In  a  phonograph  reproducer,  the  com- 
bination with  a  diaphragm,  of  a  floating 

weight,  an  elongated  member  pivoted  at  one 
end  on  said  floating  weight  and  free  to 
turn  relatively  to  the  same  in  a  plane  nearly  90 
parallel  with  the  plane  of  said  diaphragm, 
a  stjdus  lever  connected  to  said  diaphragm 
and  pivotally  mounted  upon  the  opposite 
end  of  said  member  to  rock  in  a  direction 
crossing  the  plane  of  said  diaphragm,  said  95 
diaphragm  connection  being  intermediate 
saicl  member  and  lever  pivots,  and  a  spring 
connected  to  said  member  and  weight  for 
normally  holding  said  member  in  a  position 
axial  of  said  weight  and  being  under  stress  100 
as  the  said  member  is  moved  either  to  one 
side  or  the  other  of  said  normal  position, 
substantially  as  described. 

3.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  having  a  dia-  105 

phragm  mounted  therein,  of  a  floating 
weight  mounted  on  said  sound  box,  a  mem- 

ber mounted  on  said  floating  weight  free  to 
turn  relatively  to  the  same  in  a  plane  nearly 
parallel  with  the  plane  of  the  diaphragm,  a  llO 
stylus  lever  connected  to  said  diaphragm 
and  pivotally  mounted  on  said  member,  and 
yielding  means  connected  to  said  weight  and 
member  for  normally  holding  said  member 
in  a  position  parallel  with  the  axis  of  the  115 
record  groove  and  returning  it  to  such  po- 

sition after  the  cessation  of  any  force  tend- 
ing to  move  it  therefrom,  substantially  as 

described. 

4.  In  a  phonograph  reproducer,  the  com-   120 
bination  with  a  sound  box  having  a  dia- 

phragm   mounted    therein,    of    a    floating 
weight  moimted  on  said  sound  box,  a  mem- 

ber moimted  on  said  floating  weight,  free 
to  turn  relatively  to  the  same  in  a  plane  125 

nearly  parallel  with  the  plane  of  the  dia- 

'<» 
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phragm,  a  stylus  lever  connected  to  said 
diaphragm  and  pivotally  mounted  on  said 
member,  a  link  secured  to  said  member  and 
yielding  means  connected  to  said  link  and 
^veight  and  normally  in  alinement  with  said 
link,  said  means  normally  holding  said 
member  in  a  position  parallel  with  the  axis 
of  the  record  groove  and  returning  it  to  such 
position   after   the   cessation   of   any   force 

tending  to  move  it  therefrom,  substantially  lo 
as  described. 

This   specification   signed   and  witnessed 
this  21st  day  of  December,  1908. 

THOS.  A.  EDISON. 

Witnesses : 
Dyer  Smith, 
Anna  E,.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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JAMES  W.  NELSON,  OF  MARION,  OHIO,  ASSIGNOR  OF  ONE-HALF  TO  DELPHOS  C.  NELSON, 

OF  MARION,    OHIO. 

AUTOMATIC   CUT-OFF  FOR  TALKING-MACHINES. 

1,031,109. Specification  of  Letters  Patent.         Patented  Mar.  36,  1913. 
Application  filed  March  4,  1911.     Serial  No.  612,290. 

To  all  tvhom  it  may  concern: 
Be  it  known  that  I,  James  W.  Nelson,  a 

citizen  of  the  United  States,  residing  at 
Marion,  in  the  county  of  ISIarion  and  State 

6  of  Ohio,  have  invented  certain  new  and  use- 
ful Improvements  in  Automatic  Cut-Offs 

for  Talking-Machines,  of  which  the  follow- 
ing is  a  specification,  reference  being  had 

therein  to  the  accompan3"ing  drawings. 
10  This  invention  relates  to  automatic  cut- 

offs for  talking  machines  and  the  object  of 

the  invention  is  to  provide  a  brake-operat- 
ing mechanism  which  will  be  positive  in  all 

its  actions,  thereby  insuring  its  proper  op- 
15  eration  and  the  stopping  of  the  record  at 

the  proper  time. 
It  is  a  further  object  to  provide  such  a  de- 

vice which  will  be  very  simple  in  its  con- 
struction and  operation  and  which  can  be 

20  manufactured  at  a  low  cost. 

In  the  accompanying  drawings.  Figure  1 
is  a  top,  plan  view  of  a  talldng  machine 

equipped  with  "my  invention ;  and  Fig.  2  is a  side  elevation  of  the  same. 
25  In  these  drawings  I  have  illustrated  one 

embodiment  of  the  invention  and  have 

shown  the  same  as  applied  to  a  talking  ma- 
chine of  a  well  known  character  and  com- 

prising a  motor  casing   1   upon   which  is 
30  mounted  a  rotatable  support,  such  as  a  turn- 

table 2,  which  carries  the  record  3,  which,  in 
this  type  of  machine,  is  in  the  form  of  a 
disk.  The  sound  reproducing  device  4  is 
supported  above  and  adjacent  to  the  turn- 

35  table  and  the  record  carried  thereby  by 
means  of  an  arm  5  which  is  pivotally  sup- 

ported on  a  bracket  6  secured  to  one  side  of 
the  motor  casing  or  supporting  frame  1.  As 
the  sound  reproducing  device  4  travels  in- 

40  ward  along  the  spiral  gi-oove  constituting 
the  record  the  arm  5  will  move  about  its  piv- 

otal center,  and,  in  carrying  out  my  inven- 
tion, I  utilize  this  swinging  movement  of  the 

arm  to  impart  movement  to  the  brake-actuat- 
45  ing  mechanism.  Any  suitable  type  of  stop 

may  be  employed,  and,  in  the  present  in- 
stance, I  have  shown  the  same  as  comprising 

the  usual  brake  7  which  is  supported  on  the 
motor  casing  and  has  a  friction  plunger  to 

50  engage  the  edge  of  the  turntable  and  check 
the  movement  of  the  latter.  This  brake  is 
controlled  by  means  of  a  lever  8  which,  in 
the  ordinary  operation  of  the  device,  is  con- 

trolled by  hand.    In  the  present  instance  I 
55  have  provided  a  brake  -  actuating  member 

which  is  operativeh^  connected  with  the 
brake  7  through  the  medium  of  the  lever  8 
and  is  adapted  to  be  engaged  by  a  part  car- 

ried by  the  turntable.  The  brake- actuating 
member  is  normally  supported  out  of  the  60 
path  of  the  part  carried  by  the  turntable  but 
is  moved  into  the  path  of  such  part  hj  the 
movement  of  the  arm  5  as  the  reproducer  4 
travels  over  the  record.  The  construction  of 

the  several  parts  of  the  mechanism  for  ac-  65 
complishing  this  result  may  take  various 
forms  but,  in  the  present  instance,  the  brake- 
operating  member  comprises  a  lever  9  piv- 

otally mounted  on  a  suitable  support,  such 
as  an  extension  10,  secured  to  the  motor  cas-  70 
ing  adjacent  to  the  bracket  6  cariying  the 
arm  5.  One  end  of  the  lever  9  is  arranged 
normally  at  a  point  adjacent  to  the  edge  of 
the  turntable  but  out  of  the  path  of  the  part 
carried  thereby.  This  part,  in  the  present  75 
instance,  comprises  a  pin  11  depending  from 
the  lower  side  thereof.  The  actuating  mem- 

ber or  lever  9  is  operatively  connected  with 
the  brake  by  means  of  a  rod  12  loosely  con- 

nected to  the  lever  8.  The  loose  connection  80 
between  the  rod  12  and  the  lever  8  permits 
the  actuating  member  to  be  moved  into  the 
path  of  the  pin  11  before  the  operative  con- 

nection between  the  rod  and  the  lever  is 
established.  85 

The  connection  between  the  rod  and  the 
lever  may  be  of  any  suitable  character  but, 
in  the  present  instance,  the  rod  is  provided 
with  a  longitudinal  slot  13  adapted  to  ex- 

tend about  the  lug  14  usually  found  on  the  90 
lever  of  a  brake  of  this  character,  thereby 
enabling  the  device  to  be  attached  to  the 
ordinary  brake  without  modification  of  the 
latter.  The  connection  between  the  actuat- 

ing member  9  and  the  arm  5  preferably  com-  95 
prises  a  movable  member  or  bar  15  slidably 
mounted  on  the  extension  10,  preferably  by 
means  of  a  pin  16  extending  through  a  slot 
17  formed  in  the  bar.  This  bar  is  con- 

nected to  the  lever  9  on  that  side  of  its  100 
pivotal  center  opposite  the  point  of  con- 

nection of  the  rod  12  and  is  provided  with 
a  laterally  extending  lug  18  which  is  ar- 

ranged in  the  path  oi  a  finger  19  depending 

from  the  arm  5.  "  105 As  the  reproducing  device  4  approaches 
the  end  of  the  record  the  movement  of  the 
arm  5  about  its  pivotal  center  will  cause  the 
finger  19  to  engage  the  lug  18  and  move  the 
bar  15  longitudinally.     This  movement  of  HO 
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the  bar  causes  the  actuating  member  9  to 
swing  about  its  pivotal  center  to  bring  the 
inner  end  thereof  into  the  path  of  the  pin 
10  carried  by  the  turntable.  This  pin  en- 

5  gaging  the  end  of  the  actuating  member 
causes  the  brake  7  to  be  actuated  and  the 
movement  of  the  turntable  and  record 
checked.  The  brake,  as  above  stated,  is  a 
friction  brake  and  the  checking  of  the  tum- 

10  table  is  gradual  and  not  instantaneous.  This 
gradual  stopping  of  the  turntable  is  per- 

mitted by  allowing  the  actuating  member  9 
to  move  about  its  j)ivotal  center  a  distance 
sufficient  to  carry  the  inner  end  of  the  same 

15  again  out  of  the  path  of  the  pin  11.  The 
bar  15  may  be  manipulated  by  hand  to  re- 

store the  actuating  member  9  to  its  normal 
position  and  release  the  brake  7,  thereby 
again   permitting   the   turntable   to   rotate. 

20  To  this  end  the  bar  15  is  preferably  pro- 
vided with  a  finger  piece  or  lug  20  arranged 

on  the  side  of  the  arm  5.  and  the  horn  which 
is  connected  therewith,  opposite  the  brake 
and  within  convenient  reach  of  the  opera- 

25  tor.  In  order  to  impart  the  necessary  move- 
ment to  the  bar  15  and  actuating  member  9 

quickly  when  the  end  of  the  record  has  been 
reached  I  have  here  shown  the  record  as 

I^rovided  with  a  groove  21   extending  in- 
30  ward  from  the  end  of  the  record  and  de- 

scribed alx)ut  a  center  other  than  the  center 

of  the  record,  thus  causing  the  ]'eproducing 
device  and  the  arm  to  be  carried  inward 
quickly  when  the  end  of  the  record  has  been 

35  reached. 
It  will  be  apparent  from  the  foregoing 

description  and  the  accompanying  drawings 
that  my  device,  while  of  exceeding  sim- 

plicity and  comprising  a  very  few  parts,  is 
40  positively  actuated  throughout  its  move- 

ment and  will  operate  with  a  high  degree  of 
efficiency.  The  actual  movement  is  im- 

parted to  the  brake  lever  positively  by 
means  of  the  pin  on  the  turntable  engaging 

45  the    brake  -  actuating   member    9    and    this 
brake-actuating  member  is  positively  moved 
by  the  arm  5  to  carry  the  same  into  position 
to  be  engaged  by  the  pin  on  the  turntable. 

While  I  have  herein  shown  and  described 

^0  one  form  of  my  invention  it  will  be  under- 
stood that  this  form  has  been  chosen  for  the 

purpose  of  illustration  only  and  that  I  do 
not  wish  to  be  limited  to  the  details  of  con- 

struction shown  and  described,  for  obvious 

^^  modifications  will  occur  to  a  person  skilled 
in  the  art. 

Having  thus  fully  described  my  invention, 

what  I  claim  as  new  and  desii-e  to  secure  by 
Letters  Patent,  is: — 

^^  1.  In  a  device  of  the  character  described, 
the  combination,  with  a  movable  support  for 
a  record,  a  device  to  control  the  movement 
of  said  support,  and  a  sound-reproducing 
device  supported  adjacent   to  said   recorcl- 

^^  support  and  movable  relatively  thereto,  of  an 

actuating  member  operatively  connected  to 
said  controlling  device,  a  part  carried  by 
said  record-support  to  engage  said  actuating 
member,  a  movable  member  connected  with 
said  actuating  member,  and  a  device  posi-  ?0 
tively  actuated  by  the  movement  of  said  re- 

producing device  to  impart  movement  to 
said  movable  member  and  move  said  actu- 

ating member  into  a  position  to  be  engaged 
b}'  said  part  on  said  record-support.  75 

2.  In  a  device  of  the  character  described, 
the  combination,  with  a  turntable  having  a 
projection,  a  brake  to  control  the  movement 
of  said  tiu'ntable,  a  sound-reproducing  de- 

vice, and  a  movable  arm  to  support  said  de-  80 
vice  adjacent  to  said  turntable,  of  an  actu- 

ating member  supported  normally  out  of  the 
path  of  the  projection  on  said  turntable, 
and  means  positiveh^  actuated  by  the  move- 

ment of  said  arm  to  move  said  actuating  85 
member  into  the  path  of  said  j^rojection. 

3.  In  a  device  of  the  character  described, 
the  combination,  with  a  turntable  having 

a  projection,  a  brake  to  control  the  move- 
ment of  said  turntable,  a  soimd-reproducing  90 

device,  and  a  movable  arm  to  support  said 
device  adjacent  to  said  turntable,  of  a  brake- 
actuating  member  pivotally  supported  with 
one  end  adjacent  to  said  turntable  but  nor- 

mally out  of  the  path  of  said  projection,  and  95 
means  positively  actuated  by  the  movement 
of  said  arm  to  move  said  actuating  member 
about  its  pivotal  center  and  into  the  path  of 
said  projection. 

4.  In  a  device  of  the  character  described,  100 
the  combination,  with  a  turntable  having  n 
projection,  a  brake  to  control  the  movement 
of  said  turntable,  a  sound-reproducing  de- 

vice, and  a  movable  arm  to  support  said 
device  adjacent  to  siacl  turntable,  of  a  105 
brake-actuating  member  supported  normally 
out  of  the  path  of  the  projection  on  said 
turntable,  a  movable  bar  operatively  con- 

nected with  said  actuating  member,  and  a 

part  carried  by  said  arm  to  j)ositively  actu-  HO 
ate  said  bar  and  move  said  brake-actuating 
member  into  the  path  of  said  projection. 

5.  In  a  device  of  the  character  described, 
the  combination,  with  a  turntable  having  a 

projection,  a  brake  to  control  the  movement  115 
of  said  turntable,  a  sound-reproducing  de- 

vice, and  a  movable  arm  to  support  said  de- 
vice adjacent  to  said  turntable,  of  a  brake - 

actuating  member  pivotally  supported  with 

one  end  adjacent  to  said  turntable  but  nor-  120 
mally  out  of  the  path  of  said  projection,  a 
longitudinally  movable  bar  connected  with 
saicl    actuating   member,    a    lug   projecting 
from  said  bar,  and  a  finger  carried  by  said 

arm   and   arranged  to  engage   said   lug  to  12f» 
move  said  actuating  member  into  the  path 
of  the  projection  on  said  turntable. 

6.  In  a  device  of  the  character  described, 
the  combination,  with  a  turntable  having  a 

projection,  a  brake  to  control  the  movement  ^^^ 
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of  said  turntable,  a  sound-reproducing  de- 
vice, and  a  movable  arm  to  support  said  de- 
vice adjacent  to  said  turntable,  of  a  brake- 

actuating  member  pivotally  supported  with 
5  one  end  adjacent  to  said  turntable  but  nor- 

mally out  of  the  path  of  said  projection,  a 
longitudinally  movable  bar  connected  with 
said  actuating  member,  a  lug  projecting 
from  said  bar,  a  finger  carried  by  said  arm 

10  and  arranged  to  engage  said  lug  to  move 
said  actuating  member  into  the  path  of  the 
projection  on  said  turntable,  and  a  finger 
piece  on  said  bar  to  return  said  actuating 
member  to  its  normal  position. 

15  7.  In  a  device  of  the  character  described, 
the  combination,  with  a  turntable  having  a 
projection,  a  brake  to  control  the  movement 
of  said  turntable,  a  sound-reproducing  de- 

vice, and  a  movable  arm  to  support  said  de- 
20  vice  adjacent  to  said  turntable,  of  an  actu- 

ating member  pivotally  mounted  adjacent 
to  said  turntable  and  having  its  inner  end 
normally  out  of  the  path  of  the  projection 
thereon,  a  rod  connected  at  one  end  to  said 
actuating  member  and  loosely  connected  at  25 
its  other  end  with  said  brake,  a  slidable  bar 
connected  with  said  actuating  member  on 
that  side  of  its  pivotal  center  opposite  the 
point  of  connection  with  its  rod,  a  lug  car- 

ried by  said  slidable  bar,  and  a  finger  car-  30 
ried  by  said  arm  and  adapted  to  engage  said 
lug  to  move  said  actuating  member  about 
its  pivotal  center. 

In  testimony  whereof,  I  affix  my  signature 
in  presence  of  two  witnesses. 

JAIklES  W.  NELSON. 

Witnesses : 
McClaike  Darmody, 
Charles  L.  Justice. 

Copies  of  tMs  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
THEODORE  BIBNEAUM,  OE  LONDON,  ENGLAND,  ASSIGNOR  TO  VICTOR  TALKING 

MACHINE  COMPANY,   A   CORPORATION   OE  NEW  JERSEY. 

AUTOMATIC  BRAKE   FOR   TALKING-MACHINES. 

1,031,756. Specification  of  Letters  Patent.  Patented  Apr.  2, 1913. 
Application  filed  November  15,  1909.     Serial  No.  528,039. 

To  all  whom  it  may  concern: 
Be  it  knoAvn  that  1,  Theodore  Birnbatjm, 

a  subject  of  the  King  of  Great  Britain,  and 
a  re.sident  of  the  city  of  London,  EngUmd, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Automatic  Brakes  for  Talk- 

ing-Machines, of  which  the  following  is  a 
specification. 

The  present  invention  relates  to  an  im- 
10  proved  automatic  brake  for  gramophones 

and  similar  talking  machines. 
According  to  this  invention  a  brake  is 

provided  which  will  automatically  stop  the 
machine  when  the  selection  has  been  played 

15  and  the  brake  may  either  be  operated  by 
putting  sidewise  pressure  on  the  sound  arm 
as  it  reaches  the  end  of  the  selection,  in  the 

manner  proposed  with  other  known  con- 
structions of  automatic  brake,  or  this  side- 

20  wise  pressure  may  be  dispensed  with  and 
the  record  furnished  with  an  auxiliary 
spiral,  in  Avell  known  manner,  running  from 
the  end  of  the  sound  line  to  a  circular  track 
around  the  center  of  the  record. 

25  A  further  feature  of  the  invention  is  that 
the  brake  can  be  taken  off,  so  as  to  start  the 
machine  running,  by  bringing  the  sound 
arm  back  to  the  starting  position,  that  is  the 
position  which  will  bring  the  reproducing 

30  needle  to  tlie  commencement  of  the  sound 
line. 
My  invention  is  illustrated  in  one  form 

in  the  accompanying  drawings. 
Figure  1  is  a  plan  view  of  part  of  a  disk 

35  talking  macliine  fitted  with  the  improved 
l)rake,  the  brake  being  shown  in  the  off  po- 

sition. Fig.  2  is  a  similar  view,  but  with 
the  brake  on.  Fig.  3  is  a  side  elevation  of 
Fig.   2.     Figs.  4  and   5   are   side  elevation 

40  (partly  in  section)  and  plan  respectively'^  of 
the  bralce  on  an  enlarged  scale.  Fig.  6  is 
a  top  plan  view  of  a  modified  form  of  this 
invention,  and  Fig.  7  is  a  fragmentary  front 
elevation  of  a  portion  of  the  same,  looking 

45  in  the  direction  of  the  arrow  in  Fig.  6. 
The  sound  arm  a  is  carried  in  the  usual 

way,  pivoted  in  the  bracket  b  which  is  fixed 
rigidly  on  the  cabinet  c.  The  sound  box  d 
is  carried  in  the  usual  manner  by  the  semi- 

50  circular  pieces  jointed  to  the  sound  arm  at/. 
The  turntable  g  is  shown  carrying  a  record 
h.  From  the  sound  arm  there  extends  down- 

ward a  pin  i,  with  a  roller  i^  at  its  lower 
end.     In  the  machine  shown  in  the  draw- 

55  ings,  there  is   arranged  within  the  sound 

arm,  at  its  bearing  a  coiled  spring  j,  which 
tends  to  throw  the  sound  arm  across  the 
record  toward  the  center.  One  end  of  this 

spring  is  secured  to  the  upper  of  the  two 
cross  pieces  j'  j-  through  which  the  bearing  60 
pivot  j^  passes,  and  after  passing  three  or 
four  times  around  the  pin,  the  other  end  of 
the  spring  is  fixed  to  the  lower  cross  piece. 

On  the  top  of  the  cabinet  c  is  screwed  the 

plate  7c,'  and  secured  thereto,  but  so  as  to  65 
be  capable  of  lateral  adjustment  is  the  sec- 

ond plate  k^;  upon  the  plate  Ic^  are  pivoted 
so  as  to  swing  horizontally  two  levers ;  one 
I,  turning  about  a  pivot  ̂   is  furnished  at 
one  end  with  a  brake  pad  m,  which  is  pulled  70 
against  the  side  of  the  turntable  g  by  the 
spring  n,  and  at  the  other  end  the  lever  I 
is  formed  with  a  cam  face  1-,  (Fig.  5).    The 
second  lever  o,  turning  about  a  pivot  t>%  has 
three  arms,  one  is  fiu-nished  with  a  pin  p,  75 
which  bears  on  the  cam  face  P  of  lever  I, 
and  may  advantageously  be  provided  with  a 
roller  to  reduce  friction,  the  second  arm  has  . 

a  projecting  finger  (/jvhich  normally  stands 

[n  the jDath  7)r tTie'pin  Ton  the  sound  arm,  80 
arid  the  j^hTr'd  arm  >  is   an 'extension  by 
means  of"u'liich  the  bTake  can  be  put  into  the 
off  position  by  moving  tlT5~sotind  arm  out- ward or  away  from  the  center  of  the  record. 
A  spring  s1&§ars  lightly  on  the  lever  o  and  85 
tends  to  hold  the  pin  p  up  against  the  cam 
face  P,  when  the  brake  is  on. 

The  operation  of  the  device  is  as  follows: 
A  record   is  placed   on  the  turntable   and 
the  soinid  arm  is  moved  outward  awa}'  from  90 
the  record,  into  the  position  shown  in  dot- 

ted lines  in  Fig.  2.     This  brings  the  roller 
P  carried  by  the  pin  /  up  against  the  arm  /• 
so  that  it  pushes  back  the  latter  into  the  po- 

sition shown  in  Fig.  1  and  so  causes  the  j)in  95 
p  to  ride  up  the  cam  face  P  of  the  lever  I,  , 
and  bring  the  brake ^gad«i!,  away  from  the 
turntable.     The  arm  r  is  preferabl)'^  made 
of  such  length  that  on  the  roller  i^  pressing 
it  back  to  the  full  extent,  tlie^pin  ̂ ^  will  be  lOO 
brought  to  rest  on  the  top  oF  tTie  cam  sur- 
Jace  1-,  so  as  to  remain  there  till  displaced. 
The    turntable   having   started    on   the    re- 

moval of  the  brake  pad  m,  the  needle  of  the 
.sound  box  is  placed  on  the  record,  at  the  be-   105 
ginning  of  the  sound  line,  the  several  parts 
of  the  apparatus  now  occupying  the  posi- 

tion shown  in  full  lines  in  Fig.  1.     As  the 
needle  follows  the  sound  line,  the  sound  arm 

gradually  approaches  the  center  of  the  rec-  no 
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ord.  On  the  needle  reaching  the  end  of  the 
sound  line  the  resistance  of  the  sides  of  the 

sound  groove  is  remo^^'ed  and  the  spring  j throAvs  the  arm  a  farther  toward  the  center 

5  of  the  record.  Just  before  the  needle,  slid- 
ing over  the  smooth  unrecorded  portion  of 

the  record,  reaches  the  circular  label  in  the 
center,  indicated  by  x  in  the  drawings,  the 

roller  ̂ ^  strikes  the  projecting  finger  q  on 
10  ihe  lever  <?,  as  shown  in  dotted  lines  in  Fig. 

1 ;  this  trips  the  lever  o,  and  dislodges  the 
j)in  p  from  its  position,  so  that  the  lever  I 
is  released  and  the  spring  n  pulls  the  brake 
pad   m  against  the  turntable  g,  and  stops 

15  the  machine. 

'  The  record  h  is  usually  furnished  with  a 
slightly  raised  ridge  y  running  around  the 
central  label,  and  this  prevents  the  needle 
from  being  thrown  by  the  spring  y  on  to 

20  the  label.  The  possibility  of  this  occurring 
may  further  be  obviated  by  making  the  pro- 

jecting finger  q  of  such  shape  that  when 
the  needle  has  reached  the  ridge  y,  the  roller 

i^  lies  against  the  point  of  the  finger  q,  and 
25  to  pass  it  has  to  overcome  the  spring  s. 

This  spring  s  is  so  placed  as  not  to  press  on 
the  lever  o  when  the  brake  is  in  the  off  posi- 

tion, but  only  when  the  brake  is  on  and  the 
lever  o  is  in  the  position  shown  in  Figs.  2 

30  and  5. 
If  the  sound  arm  is  carried  beyond  the 

position  shown  in  full  lines  in  Fig.  2,  then 
whether  the  brake  is  in  the  off  position  or 
in  the  on  position,  that  is,  in  the  position 

35  shown  in  Figs.  1  or  2,  the  sound  arm  can 
always  be  returned  to  its  starting  position, 

for  the  outside  face  q^  (Fig.  5)  of  the  finger 
q  is  made  beveled,  so  that  the  roller  ?^  will 
ride  up  it  and  force  the  lever  o  back.     In 

40  the  same  way,  if  when  the  sound  arm  is 
brought  out  away  from  the  record  to  the  po- 

sition shown  in  dotted  lines  in  Fig.  2,  the 
brake  is  put  on  and  the  arm  r  so  brought 
again   into   the   path   of   the   roller   ̂ ^   the 

45  sound  arm  can  be  returned  to  the  position 

for  playing  a  record,  for  the  roller  ̂ ^  will 
ride  up  the  beveled  face  r^  (see  Fig.  5). 
There  is  thus  no  risk  of  the  sound  arm 
striking  the  brake  so   as  to   damage  it  or 

50  put  it  out  of  order. 
The  object  of  having  the  levers  I  and  o 

pivoted  on  a  plate  which  is  adjustable  on 
the  cabinet  is  to  allow  of  the  accurate  posi- 

tioning of  the  brake  with  regard  to  the  pin 
55  i  on  the  sound  arm,  without  damaging  the 

cabinet.  The  plate  k  is  first  secured  to  the 
cabinet  so  as  to  bring  the  lever  o  into  ap- 

proximately the  correct  position,  and  then, 
the  exact  position  having  been  obtained,  the 

60  plate  k^  is  clamped  down  on  to  the  plate  k. 
It  will  be  obvious  that  for  playing  rec- 

ords that  are  furnished  Avith  an  auxiliary 
spiral  groove  or  run  out  in  Avell  known  man- 

ner,  the   spring   pressure   upon   the    sound 
65  arm  can  be  dispensed  with.     In  this  case 

the  runout  spiral  will  draw  the  needle  to 
the  edge  of  the  label  when  the  selection  is 
finished,  and  so  cause  the  pin  i  to  trip  the 
lever  o.  ^ 

The  brake  may  of  course  be  made  as  *o 

aboA'e  described,  but  Avithout  the  arin^r;  | 

I  prefer  howeA'er  to  make'Tt  Avith  this  arin  j as  the  ma,chine  can  then  be  started,  and  the  ' 

sound  Idox  brought  into  the  correct^  position  ' 
for  commencing  the  reproduction  by  a  sin-  75 

gie  moA'ement. If  it  is  preferred  to  dispense  Avith  the  pin 

i  in  the  sound  arm,  the  leA'er  0  may  be  ar- 
I'anged  to  swing  vertically,  as  shown  in 
Figs.  6  and  7  and  in  this  case  Avill  be  tripped  go 
by  the  sound  arm  itself.  The  cam  surface 
I-  in  this  construction  would  have  to  rise 
A'erticall^y,  so  that  the  pin  p  as  it  rose  and 
fell  might  operate  the  leA^er  I. 

Having  tlius  described  my  invention  Avhat  35 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent  is: — 
1.  In   a   talking   machine,    the   combina- 

tion with  a  rotarj'  record  support,  of  mo  Ar- 
able sound  reproducing  means,  means  for  90 

braking  said  record  support  normally  held 
in  engagement  thereAvith,  controlling  means 
actuatecl  by  the  said  reproducing  means  and 
movable  about  a  fixed  axis  independently  of 

said  braking  means  and  of  said  reproduc-  95 
ing  means  for  rendering  the  braking  means 
inoperatiA'e  Avhen  said  sound  reproducing 
means  is  moved  from  an  inoperative  posi- 

tion to  a  starting  position,  and  for  bringing 
said  braking  means  into  operation  as  said  100 
sound  reproducing  means  reaches  the  inner 
end  of  its  reproducing  path. 

2.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  movable 
sound  reproducing  means,  means  for  brak-   105 
ing  said  record  support  normally  held  in 
engagement    therewith,    controlling    means 
actuated  by  the  said  reproducing  means  and 
moA'able  about  a  fixed  axis  independently  of 
said  braking  means  and  of  said  reproducing  110 

means  for  rendering  the  braking  means  in- 
operative   when    said    sound    reprodvicing 

means  is  moA^ed  inwardly  from  an  inopera- 
tiA'e position  to  a  starting  position,  and  for 

bringing  said  braking  means  into  operation   115 
as   said  sound   reproducing   means   reaches 
the  inner  end  of  its  reproducing  path. 

3.  In  a  talking  machine,  the  combination 
Avith  a  rotary  record  support,  of  movable 
sound  reproducing  means,  means  for  brak-  120 
ing  said  record  support  normally  held  in 
engagement  therewith,  controlling  means 
actuated  by  the  said  reproducing  means  and 
movable  about  a  fixed  axis  independently  of 
said  braking  means  and  of  said  reproducing  125 
means  for  rendering  the  braking  means  in- 
oi^erative  when  said  sound  reproducing 
means  is  moved  outwardly  from  an  inopera- 

tive position  to  a  starting  position,  and  for 
bringing  said  braking  means  into  operation  130 
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as  said  sound  reproducing  means  reaches 
the  inner  end  of  its  reproducing  path. 

4.  In  a  talking  machine,  the  combination 
with  a  rotary  record,  support,  of  movable 

5  sound  reproducing  means,  means  for  brak- 
ing said  record  support  normalh'  held  in 

engagement  therewith,  controlling  means 
actuated  by  the  said  reproducing  means  and 
movable   about   a  fixed   axis  independently 

Xo  of  said  braking  means  and  of  said  reproduc- 
ing means  for  rendering  the  braking  means 

inoperative  when  said  reproducing  means  is 
moAed  either  inwardly  or  outwardly  from 
an  inoperative  position  to  a  starting  posi- 

15  tion,  and  for  bringing  said  bralring  means 
into  operation  as  said  sound  reproducing 
means  reaches  the  inner  end  of  its  reproduc- 

ing path. 
5.  In  a  talking  machine,  the  combination 

20  with  a  rotarj'  turntable,  of  sound  reproduc- 
ing means,  a  pivoted  swinging  arm  car- 

rying said  sound  reproducing  means,  a 
brake  lever  pivoted  upon  a  fixed  axis  and 
having  a  brake  shoe  normally  held  in  en- 

25  gagement  with  said  turntable,  a  controlling- 
lever  pivoted  upon  a  fixed  axis  spaced  from 
the  fixed  axis  of  said  brake  lever  and  actu- 

ated by  the  movement  of  said  sound  repro- 
ducing means   and  movable  independentlv 

30  of  said  arm,  and  means  carried  by  and  pro- 
jecting from  said  arm  and  adapted  to  en- 

gage said  controlling  lever  to  render  said 
brake  lever  inoperative  when  said  sound  re- 

producing means  is  moved  from  an  inopera- 
35  tive  position  to  a  starting  position. 

6.  In  a  talking  machine,  the  combination 
with  a  rotary  turntable,  of  sound  reproduc- 

ing means,  a  swinging  pivoted  arm  carrying 
said    sound    reproducing    means,    braking 

40  means  normally  engaging  said  turntable,  a 
controlling  lever  pivoted  upon  a  fixed  axis, 

and  normalh'  out  of  engagement  with  said 
arm  but  actuated  by  the  movement  of  said 
arm  in   one  direction,  first  to  render  said 

45  braking  means  inoperative  and  then  to  ren- 
der the  same  operative,  said  controlling  lever 

being  actuated  by  the  movement  of  the  said 
arm  in  the  opposite  direction  to  render 
said  brake  inoperative. 

50  7.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  movable 
sound  reproducing  means,  braking  means 
for  said  turntable,  and  means  operatively  con- 

nected only  at  predetermined  intervals  to  be 
55  actuated  by  the  movement  of  said  sound  re- 

producing means  in  one  direction,  first  to 
render  said  braking  means  inoperative  and 
then  to  render  the  same  operative,  and  ren- 

dered inoperative  by  the  movement  of  said 
60  sound  reproducing  means  in  the  opposite 

direction. 

8.  In  a  talldng  machine,  the  combination 
Avith  a  rotary  turntable,  of  movable  sound 
reproducing  means,  braking  means  for  said 

65  turntable,  and  controlling  means  operatively 

connected  at  predetermined  intervals  to  be 
actuated  b}^  the  movement  of  said  sound  re- 

producing means  either  inwardly  or  out- 
wardly with  respect  to  said  table  adjacent 

the  starting  point  of  said  sound  reproduc-  70 
ing  means  for  rendering  said  braldng  means 
inoperative,  said  controlling  means  being 
retained  in  inoperative  position  independ- 

ently of  said  reproducing  means. 
9.  In  a  talldng  machine,  the  combination  75 

with  a  rotary  turntable,  of  movable  sound 
reproducing  means,  braking  means  for  said 
turntable,  and  controlling  means  normally 
free  from  said  sound  reproducing  means  but 
operatively  connected  at  predetermined  in-  80 
tervals  to  be  actuated  b}'  the  movement  of 
said  sound  reproducing  means  either  in- 

wardly or  outwardly  with  respect  to  said 
table  adjacent  the  starting  point  of  said 
sound  reproducing  means  for  rendering  said  85 
braking  means  inoperative,  said  controlling 
means  being  also  actuated  by  the  inward 
movement  of  said  sound  reproducing  means 
adjacent  the  inner  end  of  its  path  to  render 
said  braldng  means  operative.  90 

10.  An  automatic  brake  for  gramophones 
and  similar  talking  machines  comprising  in 
comljjnation  a  turntable,  a  horizontally 

swinging  brake  le^-er,  a  brake  pad  at  one 
end  of  said  lever,  a  cam  face  at  the  other  end  95 
of  said  lever,  a  spring  for  normally  holding 
the  brake  pad  in  engagement  Avith  said  turn- 

table, a  two-armed  horizontalh'  swinsfins: 
tripping  leA'er,  one  arm  of  Avhich  lever  car- 

ries a  pin  which  bears  against  and  rides  on  100 
the  cam  face  on  the  brake  lever  for  the  pur- 

pose of  removing  the  brake  pad  from  the 
turntable,  and  for  releasing  the  brake  pad 
to  move  into  engagement  with  the  turntable. 

11.  An  automatic  brake  for  gramophones  105 
and  similar  talking  machines  comprising  in 
combination  a  turntable,  a  movable  sound 

box  arm,  a  horizontally  SAvinging  brake  le- 
A'er. a  brake  pad  at  one  end  of  said  lever 

a  cam  face  at  tlie  other  end  of  said  lever,  110 
a    spring  for  normally   holding  the    brake 
pad  in  engagement  Avith  said  turntable,  and 
a  two-armed  horizontalh^  SAvinging  tripping 
lever  one  arm  of  which  lever  carries  a  pin 
which  bears  against  and  rides  on  the  cam  115 
face  on  the  brake  leA'er  for  the  purpose  of 
removing  the  pad  from  the  turntable  while 
the   second    arm    of   the   tripping   lever   is 
formed  so  as  to  be  tripped  by  said  sound 
box    arm    when    the    sound    box    arm    ap-  120 
proaches  the  end  of  its  operative  path  for 
the  purpose  of  bringing  the  brake  pad  into 
engagement   Avith   the   turntable   and   thus 
stopping  the  machine. 

12.  An  automatic  brake  for  gramophones  125 
and  similar  talking  machines  comprising  in 
combination  a  turntable,  a  movable  sound 
reproducer,  a  horizontally  swinging  brake 
lever,  a  brake  pad  at  one  end  of  said  lever, 
a  spring  normally  holding  said  pad  in  en-  130 
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gagement  with  said  turntable,  a  two  armed 
tripping  lever  swinging  about  a  fixed  verti- 

cal axis,  means  for  removing  the  brake  pad 
from  the  turntable  when  said  reproducer  is 

5  placed  in  the  starting  position,  and  for  re- 
leasing the  brake  pad  to  move  into  engage- 

ment with  the  turntable  as  said  reproducer 
approaches  the  end  of  its  operative  path 
across  said  turntable. 

10  13.  An  automatic  brake  for  gramophones 
and  similar  talking  machines  comprising  in 
combination  a  turntable,  a  movable  sound 
reproducer  arm,  a  horizontallj^  swinging 
brake  lever,  a  brake  pad  at  one  end  of  said 

15  lever  and  a  cam  face  at  the  other  end  of 
said  lever,  a  spring  normally  holding  the 
brake  pad  in  engagement  with  said  turn- 

table, and  a  horizontally  swinging  tripping 
lever  of  Avhich  one  arm,  carrying  a  pin,  lies 

20  in  the  path  of  said  sound  reproducer  arm  as 
it  is  returned  to  the  starting  position  so  that 
this  movement  will  force  the  pin  to  bear 
against  and  ride  on  the  cam  face  on  the 
brake  lever  and  bring  the  brake  pad  away 

25  from  the  turntable  while  a  second  arm  on 

said  tripping  lever  is  formed  so  as  to  be 
tripped  by  the  sound  reproducer  arm  as  said 
sound  reproducer  arm  approaches  the  end 
of  its  operative  path  across  said  turntable 

30  for  the  purpose  of  bringing  the  brake  pad 
into  engagement  with  said  turntable. 

14.  In  a  talking  macliine,  the  combination 

with  a  rotaiw  record  suppox-t,  of  a  movable 
sound  reproducer  ai-m,  a  pin  carried  by  said 

35  arm,  means  movable  about  a  fixed  axis  for 
braking  said  record  support,  and  means  ac- 

tuated by  said  pin  and  embracing  said  pin, 
between  predetermined  limits  of  the  path 
of  said  pin,  and  movable  about  a  separate 

40  fixed  axis  independently  of  said  braking 
means  and  of  said  sound  reproducing  means, 
for  controlling  said  braking  means. 

15.  In  a  talking  machine,  the  combination 
with  a   rotary  record  support,  of  movable 

45  sound  reproducing  means,  and  means  for 
braking  said  record  support  and  controlling 
means  actuated  by  said  reproducing  means 
and  movable  about  a  fixed  axis  independ- 
entlv   of  said  braking  means   and   of  said 

sound  reproducing  means  for  maintaining  50 
said  braking  means  in  inoperative  position. 

16.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  movable 

sound  reproducing  means,  compx'ising  a  i:)ro- 
jection,  braking  means  operative  to  stop  said  55 
support,  and  brake  controlling  means  em- 

bracing said  projection  and  operative  to  be 
shifted  by  engagement  therewith  to  actuate 
said  braking  means,  said  brake  controlling 
means  being  shifted  to  render  said  brake  60 
operative  by  the  movement  of  said  repro- 

ducing means  in  one  direction  and  ai-ranged 
to  render  said  braking  means   inoperative 
by  a  movement  in  either  direction. 

17.  In  a  talking  machine,  the  combination  65 
with  a  turn-table,  of  a  pivoted  swinging  arm 
carrying  sound  reproducing  means,  a  brake 
lever  pivoted  upon  a  fixed  axis,  means  tend- 

ing to  shift  said  lever  into  engagement  with 
said  turn-table,  and  a  separate  brake  con-  70 
trolling  lever  pivoted  upon  a  separate  fixed 
axis  and  actuated  by  the  movement  of  said 
swinging  arm  to  release,  or  to  retract  said 
brake  lever,  or  to  retain  said  brake  lever  in- 

operative   independent   of   the    position    of  75 
said  arm. 

18.  In  a  talking  machine,  the  combination 
with  a  turn-table,  of  movable  sound  repro- 

ducing means,  braking  means  operative  to 
stop  said  turn-table,  and  controlling  means  80 
movable  independently  of  said  reproducing 
means  and  said  braking  means,  and  actu- 

ated by  the  movement  of  said  sound  re- 
producing means  either  inwardly  or  out- 

wardly with  respect  to  said  turn-table  ad-  85 
jacent  to  the  starting  point  of  said  sound  re- 

producing means  for  rendering  said  brak- 
ing means  inoperative,  said  controlling 

means  being  retained  in  either  its  operative 
or   inoperative   positions   independently   of  90 
said  reproducing  means. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

THEODORE  BIRNBAUM. 
Witnesses : 

Ripley  Wilson, 
George  Tapping. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington.  D.  C." 





F.  L.  DYER. 

PROCESS  FOE  MAKING  SOUND  RECORDS. 

APPLICATION  FILED  JUNE  5,  1909. 

1,021,973. Patented  Apr.  2, 1912. 

mentor: 



UNITED  STATES  PATENT  OFFICE. 
FRANK  L.  DYEB,  OF  MONTCLAIR,  NEW  JERSEY,  ASSIGNOR,  BY  MESNE  ASSIGNMENTS, 

TO  THOMAS  A.  EDISON,  INCORPORATEP,  OE  WEST  ORANGE-  NEW  JERSEY,  A  COR- 
PORATION  OE   NEW  JERSEY. 

PROCESS   FOR  MAKING   SOUND-RECORDS. 

1,031,973. Specification  of  Letters  Patent.  Patented  Apr.  2, 1913. 
Application  filed  June  5,  1909.     Serial  No.  500.414. 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Frank  L.  Dyer,  a 

citizen  of  the  United  States,  residing  at 
Montclair,  in  the  county  of  Essex  and  State 

ft  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Proce.ss  for  Making  Sound-Rec- 

ords, of  which  the  following  is  a  description. 
My  invention  relates  to  phonograph  rec- 

ords and  more  particularly  to  processes  for 
10  manufacturing  the  same,  and  my  object  is  to 

provide  an   inexpensive   and  efficient   form 
of  record  in  a  noA'el  and  efficient  manner. 
My  invention  is  an  improvement  on  the 

invention    disclosed    in    an    application    of 
15  Jonas  W.  Aylsworth,  filed  June  5.  1909, 

Serial  Number  500,4:15,  entitled  "'  Phono- 
graph records  and  methods  of  making  the 

same,"  my  invention  differing  in  certain  de- 
tails from  that  of  said  Aylsworth. 

20  My  improvement  is  particularly  directed 
to  the  provision  of  a  .secure  connection  be- 

tween the  outer  or  record  film  and  the  inner 

or  backing  cylinder. 
Other  objects  will  be  evident  from  the  fol- 

25  loAving  .specification  and  appended  claim. 

Attention  is  hereb}'  directed  to  the  accom- 
panying   drawing,    forming    part    of    this 

specification    and    representing    a    vertical 
longitudinal  section  through  a  form  of  ap- 

30  paratus  in  which  my  improxed  process  may 
be  carried  out,  a  record  being  shown  in  posi- 

tion therein. 

Referring  to  the  drawing,  the  spindle  1, 

which  is  preferabty  mounted  in  a  A'ertical 
35  po.sition,  may  be  rotated  in  any  desired  man- 

ner, as  by  a  direct  connected  or  belt  con- 
nected prime  mover.  The  tube  2,  is  mount- 

ed co-axially  with  the  spindle  1,  and  pref- 
erabh'     is     integrally     formed     therewith. 

40  Also,  pi'eferably  a  pouring  tube  3,  which 
may  be  formed  integral  with  the  tube  2,  or 
otherwise  fixed  thereto,  is  provided  within 
the  said  tube  2.  This  pouring  tube  3  is  of 
greatly  reduced  diameter,  so  that  centrifu- 

45  gal  action  within  it  may  not  be  sufficient  to 
overcome  gravity  of  the  record  material 
poured  therein,  and  thereby  cause  the  pro- 

duction of  a  record  film  on  the  bore  of  the 

said  tube.     The  spindle  1  is  provided  with 
50  a  horizontal  .surface  4  on  which  the  cylindri- 

cal record  mold  5  may  be  seated.  The  tube 
6,  which  may  be  formed  of  Avood  pulp,  or 
other  inexpensive  substance  suitable  for 
forming  a  backing  for  a  record  cylinder,  is 

mounted  in  position  upon  a  tube  2,  before  55 
the  mold  5  is  placed  in  position.     The  outer 
surface  of  the  tube  2  is  preferably  tapered 
and  the  wood  pulp  tube  6  is  cylinclrical,  but 
is,  however,  provided  with  a   plurality  of 
annular  ribs,  as  7  and  8.  on  its  bore,  these  60 
ribs  being  of  sucli  diameters  as  to  fit  snugly 
upon  the  tube  2.  Avhen  the  wood  pulp  tube  6 
is  properly  positioned  thereupon.     The  ribs 
7  thus  form  bearing  surfaces  by  which  the 
record  when  formed,  may  be  mounted  upon  65 
the  usual  taper  phonograph  mandrel. 

The  mold  5,  may  be  provided  at  its  lower 
end  with  an  inwardly  directed  annular 
flange  9,  which  closely  fits  about  the  boss  10 
of  the  spindle  1,  the  said  boss  being  equal  in  70 
diameter  to  the  tube  2  at  the  lower  end 
thereof.  An  annular  tapering  space  or 
chamber  11  remains  between  the  outer 
tapering  surface  of  the  tube  2  and  the  inner 
cylindrical  bore  of  the  mold  5.  A  pluralitv  75 
of  passages  12  are  provided  through  the 
tube  2  immediately  above  the  bottom  of  the 
said  tube  and  below  the  point  at  which  the 
pouring  tube  3  is  fixed  to  the  bore  of  the 
tube  2.  The  inner  tube  6  of  the  record  is  80 
also  provided  with  a  plurality  of  passages 
13,  extending  therethrough,  by  which  the 
i^ecord  material  introduced  into  the  pouring 
tube  3  and  passing  thence  through  pa.ssages 
12  into  chamber  11.  may  pass  fhrough  the  85 
inner  tube  6  into  the  annular  .space  between 
the  outer  circumference  thereof  and  the 
bore  of  the  mold  5.  The  inner  tube  6  is  also 
provided  with  a  plurality  of  recesses  in  the 
outer  circumference  thereof,  or  passages  90 
therethrough  as  14,  in  which  the  record  ma- 

terial flows  to  some  extent  during  the  forma- 
tion of  the  record,  to  firmlv  bind  the  inner 

and  outer  layers  of  the  record  together. 
The  inner  tube  G  is  also  provided  near  its  95 
upper  end  with  passages  15  extending  there- 
tlirough.  and  the  tube  2  is  provided  with 
passages  16  therethrough,  adjacent  said  pas- 

sages 15. 
When  the  parts  are  assembled  with  the  100 

mold  5  mounted  in  position  on  the  horizon- 
tal surface  4  of  the  spindle,  the  parts  may 

be  clamped  together  by  any  suitable  means. 
I  have  shown  a  ring  17,  mounted  in  posi- 

tion on  the  top  of  the  mold  5,  the  said  ring  105 
resting  upon  a  shoulder,  formed  on  the 
outer  surface  of  the  tube  2,  and  against  a 
shoulder  formed   on  the  upper  portion   of 
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the  mold  5.  This  ring  may  be  securely  held 
in  position  by  a  clamping  ring  18  which  is 
screw-threaded  on  the  upper  end  of  the  tube 
2  into  contact  with  the  upper  surface  of 

5  ring  17. 
In  operation,  spindle  1  is  rotated  at  very 

high  speed,  and  the  molten  or  fluid  record 
material  poured  into  the  tube  3.  This  ma- 

terial passes  through  passages  12  and  13, 
10  and  rises  under  centrifugal  action  to  fill  all 

the  space  between  the  outer  surface  of  tube 
6  and  the  bore  of  mold  5,  air  being  driven 
ahead  of  the  rising  column  of  record  mate- 

rial through  passages  15,  and  through  open- 
15  ings  14,  if  these  extend  completely  through 

the  inner  tube  6.  The  amount  of  material 
introduced  into  pouring  tube  3  is  limited 
and  is  just  sufficient  to  fill  the  space  de- 

signed therefor,  with  small  amounts  of  the 
20  record  material  projecting  into  the  passages 

13,  14  and  15,  in  the  inner  tube  6.  When 
the  outer  layer  has  been  sufficiently  har- 

dened in  any  desired  manner,  the  composite 

record  comprising  the  inner  and  outer  tubes 
joined  together,  may  be  extracted  from  the  25 
mold  in  any  desired  manner. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent  is  as  follows : — 
The  process  of  forming  cylindrical  sound  30 

records,  consisting  in  causing  a  thin  layer  of 
suitable  fluid  record  material  to  form  cen- 
trifugally  within  a  cylindrical  mold  and 
around  a  backing  of  cheaper  material,  and 
to  join  firmly  to  the  latter  by  flowing  into  35 
recesses  therein,  hardening  the  record  ma- 

terial, and  removing  the  complete  composite 
record  from  the  mold,  substantially  as  de- 
scribed. 

This   specification   signed   and   witnessed  40 
this  4th  day  of  June  1909. 

FRANK  L.  DYEE. 

Witnesses : 
DrER  Smith, 

John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  eacli,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  H.  Macdon- 

ALD,  a  citizen  of  the  United  States,  and  a 
resident  of  Bridgeport,  Connecticut,  have  in- 

5  vented  a  new  and  useful  ImiDrovement  in 
Re-Pressing  Disk  Sound-Records,  which  im- 

provement is  fully  set  forth  in  the  following 
specification. 

This  invention  relates  to  disk  sound-rec- 
10  ords  and  has  for  its  object  to  utilize  old  disk 

records. 

In  the  manufacture  of  disk  records  by  the 
American     Graphoj^hone     Company,     with 
whom  I  am  now  operating,  two  materials  are 

15  employed  known  respectively  as  ingredient 
No.  1  and  ingredient  No.  2.    These  Ingredi- 

ents consist  of  the  ordinary  material  or  stock 
employed  in  making  such  articles,  namely, 
earthy  matter  and  a  binder  consisting  of  a 
gum  or  gums.    What  we  call  ingredient  No. 
1  contains  a  considerable  amount  of  shellac, 
which  is  desirable  for  giving  the  proper  sur- 

face to  the  sound-record ;  whereas  ingredient 
No.  2  contains  little  or  no  shellac,  but  has 

25  the   equivalent  therefor  in   the   form  of   a 
cheaper  gum  or  gums  as  the  binder.    Ingre- 

dient No.  2  is  employed  for  the  main  body 
of  the  disk,  and  ingredient  No.  1  constitutes 
the  surface. 

S^      In  carrying  out  my  invention,  I  proceed 
as  follows:  The  old   record  disk  is  placed 
with  the  record-surface,  which  usually  con- 

tains a  printed  label,  uppermost,  and  is  cov- 
ered with  finely  powdered  ingTcdient  No.  1. 

^^  In   practice,  -J   ounce  or  f  of  an  ounce  is 
sufficient  to  coat  a  ten  inch  record.     The 
coated  record  is  then  subjected  to  heat  until 
it  has  become  pliable,  when  it  is  subjected  to 
compression  against  the  desired  I'ecord-ma- 

^^  trix.    In  practice,  I  have  found  it  desirable 
in  heating  the  dusted  record,  to  place  it  upon 
a  piece  of  muslin  or  canvas  about  twelve 
inches  square  for  a  ten  inch  record,  and  lay 
on  a  steam  table.    A  cover  may  be  used  for 

*^  the  record,  if  necessary,  to  confine  the  heat 
so  as  to  expedite  the  i^rocess.    T\^ien  the  old 
record  has  become  pliable,  the  powder  (in- 

gredient No.  1)  will  have  become  adhesive, 
and  the  Avhole  is  then  lifted  by  the  muslin 

^  or  canvas  and  placed  face  downward  upon 
the  matrix.     The  cloth  is  then  removed  by 
peeling  it  from  the  softened   disk,   and   a 
small  quantity  of  ingredient  No.  2   (about 
one-fourth  of  the  amount  used  in  making 
a  complete  record  de  novo,  or  say  about  1^ 

ounces  for  a  ten  inch  record)  is  placed  upon 
top  of  the  old  material,  and  the  back  of  the 
die  (preferably  a  little  hotter  than  usual) 
is  put  in  place  and  then  pressure  applied  in 
the  usual  manner.  The  excess  of  stock  will  60 
be  squeezed  out  leaving  the  finished  article 
of  the  usual  dimensions.  There  is  no  "  flow- 

ing "  of  the  material  over  the  face  of  the 
matrix,^  consequently  the  matrix-surface  will 
not  be  injured.  65 
The  article  just  prepared  is,  so  far  as 

sound-record  qualities  are  concerned,  equally 
as  good  as  any  other  superior  record;  and 
in  physical  respects  it  is  less  liable  to  break 
or  warp,  and,  because  of  the  presence  of  more  70 
hard  material  on  its  surface,  it  will  with- 

stand more  reproductions  than  heretofore 
believed  possib]e. 

Changes  in  the  detail  of  procedure  may  be 
m.ade  without  departing  from  the  spirit  of  75 
my  invention. 

Tlie  diagrammatic  drawing  annexed  here- 
to for  convenient  reference  indicates  the 

successive  steps  in  my  process,  as  practiced. 
I  have  set  forth  these  steps  with  some  par-  80 ticularity.  but  the  invention  is  not  limited  to 
the  precise  forms  and  details  disclosed :  nor 
is  this  drawing  to  be  understood  as  indicat- 

ing the  scope  of  the  invention,  reference  be- 
ing had  to  the  appended  claims  for  this  pur-  85 

pose. 

Having  thus  described  my  invention,  I claim : 

1.  The  process  of  utilizing  or  repressing 
old  disk  records,  which  consists  of  covering  90 the  surface  thereof  with  suitable  material 
in  powdered  form,  applying  heat,  placino- 
additional  material  at  the  back,  and  com*^ 
pressing  the  same  against  a  record-matrix. 

2.  The  process  of  utilizing  or  repressing  95 
old  disk  records,  which  consists  of  applyino- 
suitable    materials  at  the  front   and  back 
thei-eof  respectively,  and  subjecting  the  same 
to  heat  and  pressure  against  li  record- 
matrix.  100 

3.  The  process  of  pressing  a  sound-record, 
which  consists  in  taking  a  tablet  composed 
of  inferior  material  capable  of  being  ren- 

dered plastic  by  heat,  and  having  one  surface 
or  side  composed  of  superior  shellac-contain-  105 
ing  material,  applying  to  said  shellac-con- 

taining surface  a  layer  of  powdered  shellac- 
containing  record  material,  heating  the  said 
tablet  and  said  powdered  layer  until  they 
become  plastic,    applying  a  sound  -  record  HO 
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matrix  to  said  heated  powdered  layer,  and 
subjecting  the  whole  to  pressure. 

4.  The  process  of  pressing  a  sound-record, 
which  consists  in  taking  a  tablet  composed 

5  in  part  of  an  inferior  material  capable  of 
being  rendered  plastic  by  heat,  and  having 
a  superior  record  surface  containing  shellac, 
applying  to  said  superior  record  surface  a 
layer  of  superior  shellac-containing  record 

10  material  also  capable  of  being  rendered  plas- 
tic by  heat,  subjecting  the  whole  to  heat,  ap- 

pljung  a  sound-record  matrix  against  said 
last-named  layer,  and  subjecting  the  whole 
to  pressure. 

15  5.  The  process  of  pressing  a  sound-record, 
which  consists  in  taking  a  tablet  composed 
in  part  of  an  inferior  material  capable  of 
being  rendered  plastic  by  heat  and  having  a 
shellac-containing   surface  of  superior  ma- 

20  terial,  applying  in  powdered  form  a  shellac- 
containing  material  to  said  superior  surface, 
subjecting  the  whole  to  heat  until  the  said 
layers  become  united  and  plastic,  placing  a 
body  rendered  plastic  by  heat  to  the  back  of 

25  said  inferior  layer,  applying  a  sound-record 
matrix  to  said  powdered  shellac-containing 
surface,  and  subjecting  the  whole  to  pres- 
sure. 

6.  The  process  of  pressing  a  sound-record, 
30  which  consists  in  taking  a  tablet  composed 

in  part  of  an  inferior  material  capable  of 
being  rendered  plastic  by  heat  and  having  a 
shellac-containing  surface  of  superior  ma- 

terial, applying  a  shellac-containing  niate- 
35  rial  to  said  superior  surface,  subjecting  the 

whole  to  heat  until  the  said  layers  become 
united  and  plastic,  placing  a  body  rendered 
plastic  by  heat  to  the  back  of  said  inferior 
layer,   applying   a   sound-record   matrix   to 

40  said  shellac-containing  surface,  and  subject- 
ing the  whole  to  pressure. 

7.  The  process  of  pressing  a  sound-record, 
which  consists  in  taking  a  tablet  composed 
in  part  of  inferior  material  capable  of  being 

45  rendered  plastic  by  heat  and  having  a  su- 
perior shellac-containing  surface,  applying 

to  said  shellac-containing  surface  a  layer  of 
shellac-containing  material  capable  of  being 
rendered    plastic    by    heat,  subjecting  the 

whole  to  heat,  applying  a  sound  -  record  50 
matrix  to  said  shellac-containing  surface 
and  also  applying  to  the  back  of  said  first- 
named  inferior  layer  a  second  layer  of  in- 

ferior material  rendered  plastic  by  heat,  and 
subjecting  the  whole  to  pressure.  55 

S.  The  process  of  pressing  a  sound-record, 
which  consists  in  taking  a  tablet  composed 
in  part  of  inferior  material  capable  of  being 

rendered  plastic  by  heat  and  having  a  sur- 
face of  superior  shellac-containing  material  60 

also  capable  of  being  rendered  plastic  by 

heat,  applying  a  shellac-containing  body  of 
plastic  material  to  the  face  of  said  superior 
shellac  -  containing  layer,  subjecting  the 
whole  to  heat,  applying  to  the  back  of  said  65 
inferior  layer  a  body  of  inferior  material 
rendered  plastic  by  heat,  placing  said  shel- 

lac-containing body  in  contact  with  a  sound- 
record  matrix,  and  subjecting  the  whole  to 
pressure.  70 

9.  The  herein  described  method  of  making 
molded  articles,  which  consists  in  applying 
to  the  upper  surface  of  a  foundation  which 
becomes  plastic  under  the  influence  of  heat, 
a  layer  of  powdered  material  having  like  75 
properties,  exposing  both  the  foundation 
and  the  applied  powdered  layer  to  heat  to 
cause  them  to  unite,  and  thereupon  transfer- 

ring the  entire  article  to  a  mold  and  subject- 
ing it  to  pressure  therein  while  hot.  80 

10.  The  herein  described  method  of  mold- 
ing sound-records,  which  consists  in  apply- 
ing to  the  upper  surface  of  a  foundation 

which  becomes  plastic  under  the  influence 

of  heat,  a  layer  of  powdered  shellac-contain-  85 
ing  material  which  also  becomes  plastic  un- 

der the  influence  of  heat,  exposing  both  the 
foundation  and  the  applied  powdered  layer 
to  heat,  and  then  subjecting  the  whole  to 
pressure  while  hot  and  with  said  powdered  90 
la.ver  in  contact  with  a  sound-record  matrix. 

In  testimony  whei'eof  I  have  signed  this 
specification  in  the  presence  of  two  sub- 

scribing witnesses. 
THOMAS  H.  MACDONALD. 

Witnesses  : 
A.  B.  Keough, 
E.  T.  Pitt. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  Icnown  that  I,  Wh^burn  N.  Denni- 

SON,  a  citizen  of  the  United  States,  and  a 
resident  of  the  borough  of  Merehantville, 

6  county  of  Camden,  and  State  of  New  Jer- 
sey, have  invented  certain  new  and  useful 

Improvements  in  Talking  -  Machines,  of 
which  the  following  is  a  full,  clear,  and 
complete  disclosure,  reference  being  had  to 

10  the  accompanying  drawings. 
The  main  objects  of  this  invention  are,  to 

provide  in  a  talking  machine  a  simple  and 
effective  joint  between  a  hollow  tone  arm 
and  a  hollow  support;  to  provide  an  im- 

15  proved  joint  between  a  tone  arm  and  a  hol- 
low support  by  which  the  tone  arm  will 

be  held  yieldingly  in  position  to  permit  of 
the  free  movement  thereof,  and  to  avoid 
rattling;  to  provide  an  improved  joint  be- 

20  tween  a  tone  arm  and  its  support  in  which 
the  tone  arm  will  be  readily  detachable ;  and 
to  provide  other  improvements  as  will  ap- 

pear hereinafter. 
In  the  accompanying  drawings,  Figure  1 

25  is  a  side  elevation,  partly  in  vertical  central 
section,  of  one  embodiment  of  this  inven- 

tion; Fig.  2  a  fragmentary  horizontal  sec- 
tion of  the  same ;  and  Fig.  3  a  rear  elevation, 

partly  in  vertical  section  of  the  same. 
30      Referring  to  the  drawings,  one  embodi- 

ment of  this  invention  comprises  a  hollow 
bracket  or  support  1,  normally  vertically 
arranged  and  adapted  to  be  secured  at  its 
lower  end  to  the  usual  motor  casing  of  a 

35  talking  machine.     This  bracket  1  is  adapt- 
ed to  support  at  its  upper  end  a  hollow  tone 

arm  2,  with  which  it  communicates,  the  tone 
arm  2  being  adapted  to  support  at  its  free 
end  3  the  usual  or  any  suitable  sound  re- 

40  corder  or  reproducer  communicating  there- 
with and  adapted  to  cooperate  with  a  ro- 

tary record  support  4.     The  interior  of  the 
hollow   bracket  forms   a   sound   conduit   9, 
and  the  upper  end  10  of  the  hollow  bracket 

■IS  is  open  and  preferably  cylindrical  in  shape, and  is  preferably  provided  with  an  annular 
recess  11,  in  which  is  snugly  fitted  a  cylin- 

drical   bushing    12,    the    inner    surface    of 
which  is  preferably  flush  with  the  inner  sur- 

50  face  of  the  bracket.     The  upper  end  wall 
13  of  this  bushing  is  preferably  concave  and 
in  the  form  of  a  spherical  zone,  the  center 
of  curvature  14  of  which  is  above  the  cylin- 

drical upper  end  of  the  bracket  and  coinci- 
55  dent  with  the  longitudinal  axis  thereof. 

The  inner  portion  20  of  the  tone  arm  2  is 
curved  downwardly  through  an  arc  of  90 
degrees   and   terminates   in   a   downwardly 
extending  open   cylindrical   end,  which   is 
snugly    surrounded   by    a    collar    21    fixed  60 
thereon   by    a   screw    22   or   other   suitable 
nieans.     This  collar  21   is  preferably  pro- 

vided at  its  lower  end  with  an  inwardly  ex- 
tending annular  flange  23,  which  overlaps 

and  abuts  against  the  lower  end  wall  of  the  65 
tone   arm,   and  the   inner  surface  of   this 
flange   is   preferably   flush   with   the   inner 
surface  of  the  tone  arm.     This  collar  21  is 
preferably  of  the  same  outside  and  inside 
diameters  as  the  bushing  12  of  the  bracket  70 
1,  and  the  lower  end  wall  of  the  collar  and 
its  flange  is  preferably  in  the  form  of  a 
convex  spherical  zone,  conforming  in  shape 
to  the  concave  spherical  end  of  the  bushing 
12.     A  pin  or  stop  projects  outwardly  from  75 
the  collar  21,  rigid  therewith,  and  is  spaced 
slightly  above  the  upper  end  of  the  support 
1  when  the  tone  arm  is  in  operative  position. 
This  stop  24  is  adapted  to  engage  against 
the  upper  end  of  the  support  1  to  limit  the  80 
downward  movement  of  the  tone  arm  when 
the  arm  is  swung  away  from  the  record  and 
is  in  inoperative  position. 

For  rotatively  connecting  the  tone  arm  2 
to  the  bracket  1,  the  bushing  12  at  the  upper  85 
end  of  the  bracket  is  provided  with  a  bridge 
25,   integral   or   otherwise   rigid  therewith, 
and  extending  diametrically  thereof.     This 
bridge   25   is   provided   with    a    cylindrical 
aperture  26,  coaxial  with  the  bushing  12  and  90 
adapted  to  form  a  bearing  for  the  lower 
portion   of   a   cylindrical   pivot   27,   which 
projects  snugly   but  slidably  therethrough. 
Tlie  upper  end  of  this  pi^ot  27  is  preferablv 
reduced  in  diameter,  as  at  28,  and  this  re-  95 
duced  portion  fits  tightly  througli  a  corre- 

sponding aperture  in  the  central  portion  of 
a    transverse    or    horizontally    extending, 

elongated  cross-hea(^  29,  and  ̂ is  riveted  or otherwise  secured  in  place  and  preferably  100 
rigid  therewith.     One  end  of  the  cross-head 
29  is  reduced  in  diameter  to  form  a  trun- 

nion  30   coaxial   therewith,   and   the   other 
end  of  the  head  is  provided  axially  with  a 
screw  31  threaded  therein  and  forming  a  105 
trunnion  corresponding  in  size  to  the  trun- 

nion at  the  other  end  of  the  head.     These 
trunnions  are  in  horizontal  alinement  and 
fit  rotatively  in  corresponding  apertures  in 
the  opposite  walls  of  the  tone  arm  2,  re-  HO 
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spectively,  whereby  the  tone  arm  is  moimt- 
ed  to  oscillate  about  the  trunnions  as  an  axis, 
the  tone  arm  being  held  against  movement 
longitudinally  of  the  trunnions  by  the  ends 

g  of  the  central  portion  of  the  cross-head. 
The  longitudinal  axis  of  the  trunnions  30 
and  31  intersects  the  longitudinal  axis  of 
the  vertical  pivot  27  at  the  center  of  curva- 

ture of  the  spherical  surfaces  of  the  bush- 
10  ing  12  in  the  upper  end  of  the  bracket  and 

the  collar  21  of  the  lower  end  of  the  tone 

arm,  whereby  as  the  tone  arm  is  oscillated, 
either  about  its  horizontal  axis  through  the 
trunnions  or  about  its  vertical  axis  through 

15  the  pivot,  these  spherical  surfaces  will  re- 
main in  sliding  contact. 

For  holding  the  tone  arm  yieldingly  in 
position,  the  lower  portion  of  the  pivot  27 
which  projects  beneath  the  bridge  25  is  sur- 

20  rounded  by  a  spiral  spring,  or  other  jneld- 
ing  means,  35,  which  is  normally  slightly 
compressect  between  the  lower  surface  of 
the  bridge  25  and  the  upper  surface  of  a 
washer  36,  which   surrounds  the  pivot   27 

25  below  the  spring,  and  which  is  held  against 
downward  movement  with  respect  to  the 
pivot  by  a  pin  37,  extending  through  the 
pivot  below  the  washer  or  by  other  suitable 
means. 

30  For  minimizing  the  interruption  of  sound 
waves  passing  through  the  tone  arm  and 
bracket  by  the  pivotal  connection  between 
the  tone  arm  and  bracket,  the  bridge  25  of 
the  bushing  12  is  preferably  arranged  in  a 

35  vertical  plane  substantially  perpendicular  to 
the  vertical  plane  through  the  longitudinal 
axis  of  the  tone  arm,  when  the  tone  arm  is  in 
intermediate  operative  position,  or,  in  other 
words,  a  position  substantially  midway  be- 

iO  tween  its  initial  operatiA^e  position  and  its 
final  operative  position  in  reproducing 
sounds  from  a  record,  and  the  elongated 
cross-head  29  is  preferably  arranged  horizon- 

tally, as  hereinbefore  stated,  in  a  vertical 
45  plane  perpendicular  to  the  vertical  plane 

through  the  longitudinal  axis  of  the  tone 
arm  2.  By  this  arrangement  the  cross-head 
29  is  at  all  times,  during  the  operation  of  the 
machine,  either   approximately,  or  exactly, 

50  in  alinement  with  the  bridge  25,  and  the  in- 
terruption of  the  sound  waves  is  therefore 

minimized.  To  insure  the  proper  position 
of  the  bushing  12,  to  secure  this  result,  a  pin 
or  stop  40  is  fixed  in  the  upper  end  of  the 

55  bracket  1  and  projects  inwardly  and  engages 
a  corresponding  slot  41  opening  in  the  lower 
edge  of  the  bushing  12. 

In  this  construction  it  is  evident  that  the 
pivotal  connection  between  the  tone  arm  and 

60  its  bracket  or  support  is  located  in  the  sound 
conduit  formed  by  the  tone  arm  and  its  hol- 

low support,  and  is  substantially  entirely  in- 
closed by  the  tone  arm  and  support,  in  the 

sound    conduit    formed   thereby;     that   the 
C5  tone  arm  may  be  removed  from  its  support- 

ing cross-head  29  by  removing  the  screw  or 
removable  trunnion  31 ;  and  that  the  bush- 

ing 12  and  pivot  27  are  readily  removable 
from  the  bracket  1. 

The    yielding    pressure    exerted    by    the  70 
spring  35  to  hold  the  parts  of  this  device  to- 

gether is  preferably  only  sufficient  for  this 
purpose,  leaving  the  tone  arm  2  practically 
free  to  rotate  about  the  longitudinal  axis  of 
the  pivot  and  also  about  the  horizontal  axis  75 
of  the  cross-head  29.     The  pressure  of  the 
spring  35,  however,  is  sufficient  to  prevent 
any  rattling  between  the  relatively  movable 
parts  of  the  joint  and  to  maintain  a  close  fit- 

ting connection  between  the  tone  arm  and   80 

the  bracket,  whei'eby  there  will  be  no  leak- 
age of  sound  waves,  and  the  joint  will  have 

a  high  degree  of  efficiency. 

Although  only  a  single  form  has  been  de- 
scribed in  which  this  invention  may  be  em-  85 

bodied,  it  is  obvious  that  the  invention  might 
be  aj)plied  in  other  constructions  than  the  one 
described,  and  that  various  changes  might  be 
made  in  the  details  of  construction  Avithout 

dejDarting  from  the  spirit  of  this  invention  90 
or  the  scope  of  the  appended  claims. 

Having  thus  fully  described  this  inven- 
tion, I  claim  and  desire  to  protect  by  Letters 

Patent  of  the  United  States: 

1.  The  combination  with  a  hollow  support  95 
having  an  open  end,  of  a  tone  arm  having 
an  open  end  communicating  with  the  open 
end  of  said  support,  a  pivot  connected  to 
said  tone  arm,  a  bushing  in  the  open  end  of 

said  support,  a  bearing  carried  by  said  bush-  ̂ ^^ 
ing  in  which  said  pivot  is  rotatively  sup- 

ported and  normally  longitudinally  mov- 
able, and  jdelding  means  surrounding  said 

pivot  and  cooperating  Avith  said  bearing  for 

holding  said  tone  arm  in  place.  ^^^ 
2.  The  combination  Avith  a  holloAv  support 

having  an  open  end,  of  a  tone  arm  having 
an  open  end  communicating  with  the  open 
end  of  said  support,  a  bushing  in  the  open 

end  of  said  support,  pivot  means  between  ̂ ^^ 
said  tone  arm  and  said  bushing  for  holding- 
said  tone  arm  movably  in  position,  a  collar 
fixed  around  the  open  end  of  said  tone  arm 
and  having  a  lower  end  Avail  substantially  in 
the  form  of  a  spherical  zone,  the  upper  end 
Avail  of  said  bushing  being  shaped  to  con- 

form to  the  lower  end  Avail  of  said  collar, 
and  yielding  means  surrounding  said  j)ivot 
means  and  cooperating  Avith  said  bushing 
for  holding  said  end  walls  in  sliding  contact 
Avith  each  other. 

3.  The  combination  with  a  bracket  consti- 
tuting a  sound  conveying  tiibe  throughout  its 

entire  extent,  of  a  washer  snugly  fitted 
within  one  end  and  having  a  concave  outer 
end  wall,  a  bridge  within  said  Avasher  and  in  j 
rigid  engagement  therewith,  a  tone  arm  hav-  ■ 
ing  an  open  end  in  alinement  with  the  open 
end  of  said  bracket,  a  sleeve  snugly  fitted 
around  the  open  end  portion  of  said  tone 
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arm  and  having  a  convex  outer  end  wall, 
said  washer  and  sleeve  being  in  alinement 
and  slidable  contact  with  each  other,  a  cross- 
head  within  said  tone  arm  and  in  pivotal 

5  engagement  therewith,  a  pivot  -  pin  rigid 
with  said  cross-head  and  in  slidable  engage- 

ment with  said  bridge,  and  resilient  means 
surrounding  said  pivot  for  yieldingly  main- 

taining said  sleeve  and  washer  in  frictional 
10  contact  Avith  each  other. 

4.  The  combination  with  a  bracket  consti- 
tuting a  sound  conveying  tube  throughout 

its  entire  extent,  of  a  washer  snugly  fitted 
within  one  end  and  having  a  concave  outer 

15  end  wall,  a  bridge  within  said  washer  and  in 
rigid  engagement  therewith,  a  tone  arm  hav- 

ing an  open  end  in  alinement  with  the  open 
end  of  said  bracket,  a  sleeve  snugly  fitted 
around  the  open  end  portion  of  said  tone 

20  arm  and  having  a  convex  outer  end  wall, 
said  washer  and  sleeve  being  in  alinement 
and  slidable  contact  with  each  other,  a  cross- 
head  within  said  tone  arm  and  in  pivotal  en- 

gagement therewith,  and  a  pivot-pin  rigid 

with  said  cross-head  and  in  slidable  engage- 
ment with  said  bridge. 

5.  The  combination  with  a  bracket  con- 
stituting a  sound  conveying  tube  through- 

out its  entire  extent,  of  a  washer  snugly  fit- 
ted within  one  end,  a  bridge  within  said 

washer  and  in  rigid  engagement  therewith, 
a  tone  arm  having  an  open  end  in  alinement 
with  the  open  end  of  said  bracket,  a  sleeve 
snugly  fitted  around  the  open  end  portion 
of  said  tone  arm,  said  washer  and  sleeve  be- 

ing in  alinement  and  slidable  contact  with 
each  other,  a  cross-head  within  said  tone 
arm  and  in  pivotal  engagement  therewith, 

and  a  pivot-pin  rigid  with  said  cross-head 
and  in  slidable  engagement  with  said  bridge. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  24:th  day  of  August  A.  D., 
1910. 

WILBUEN  N.  DENNISON. 

Witnesses : 
Dean  S.  Renwick, 
Charles  T.  Wiixard. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  B.  Browning, 

a  citizen  of  the  United  States,  and  a  resident 
of  Camden,  county  of  Camden,  and  State  of 

5  New  Jersey,  haA'e  invented  certain  new  and 
useful  Improvements  in  Talking-Machines, 
of  which  the  following  is  a  full,  complete, 
and  exact  disclosure,  reference  being  had  to 
the  accompanjang  drawings,  forming  a  part 

10  of  this  specification. 
The  objects  of  this  invention  are  to  pro- 

vide in  a  talking  machine  a  plurality  of 
sound  boxes  arranged  to  reproduce  either 
simultaneously  or  separately  the  same  tones 

15  from  a  single  record,  and  to  arrange  the 
said  boxes  so  that  the  operator  is  enabled  to 
change  the  volume  and  quality  of  the  sound 
at  will,  b}^  raising  one  box  while  the  other 
continues  playing:  to  provide  means  where- 

20  by  a  pair  of  independent  sound  boxes  may 
be  supported  by  a  single  sound  tube;  and  to 
provide  other  improvements,  as  will  appear 
hereinafter. 

In  the  accompanying  drawings,  Figure  1 
25  is  a  plan  view  of  a  talking  machine  con- 

structed in  accordance  with  this  invention ; 
Fig.  2  a  side  elevation  of  the  same;  Fig.  3 
an  enlarged  plan  and  partial  end  view  of  a 
detail  of  the  i^ame;  Fig.  4  an  enlarged  top 

30  plan  view  one-half  in  longitudinal  central 

section  of  a  detail  of  the  same;  P^ig.  5  a 
side  elevation  of  one  portion  of  Fig.  4 ;  Figs. 
G  and  7  are  a  side  elevation  and  a  longitudi- 

nal central  section  respectively  of  a  detail 
35  of  the  same ;  Figs.  8,  9  and  10  are  a  rear,  a 

fragmentary  central  sectional,  and  a  frag- 
mentary bottom  view  respectively,  of  an  im- 

proved sound  box  forming  a  part  of  this  in- 
Aention.  and  Fig.  11  is  a  diagrammatic  view 

40  of  a  detail  of  the  same. 

Eeferring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  two  inde- 

pendent sound  boxes  or  reproducers  having 
casings  1  and  2  respectively,  each  having  a 

45  cylindrical  bore,  and  containing  a  circular 

diaphragm  2'  made  of  any  suitable  material, 
preferably  mica  having  a  transversely 
rounded  peripheral  edge.  Each  diaphragm 
is  mounted  in  a  split  annular  rubber  tube  or 

50  gasket  3,  which  contacts  only  with  the 
rounded  peripheral  edge  of  the  diaphragm 
and  the  outer  surface  of  which  is  romided 
transverseh^  and  contacts  with  the  surface 
of  the  bore  and  the  inner  surface  of  the  end 

55  of  the  casing  and  prevents  the  diaphragm 

from  contacting  with  any  part  of  the  casing. 
This  split  gasket  also  serves  as  a  packing 
and  as  an  insulator  for  the  diaphragm  and 
prevents  the  edge  of  the  diaphragm  from 
splitting,  and  engaging  the  rounded  edge  60 
only  of  the  diaphragm,  forms  a  mounting 
which  permits  the  diaphragm  to  vibrate 
very  freel.y  throughout  its  entire  area. 
A  tubular  rubber  gasket  4  is  inserted  in 

each  sound  box  casing  to  hold  the  split  65 

gasket  3  and  its  diaphragm  2'  in  position, 
and  both  gaskets  are  held  in  place  by  a  me- 

tallic i-ing  4'  which  is  inserted  through  the 
open  face  of  the  casing  and  fits  snugly  with- 

in the  bore  of  the  casing,  and  which  may  be  70 
attached  to  the  casing  in  any  suitable  man- ner. 

A  stylus  bar  5,  is  phonetically  connected 

to  each  diaphragm  2'  by  any  approved 
means  and  extends  through  openings  pro-  75 
Aided  therefor  in  the  gasket  4  and  in  the 
sound  box  casing.  The  free  end  of  the  sty- 

lus bar  5  is  enlarged  to  form  a  cylindrical 
portion  6  which  is  provided  with  an  axial 
socket  opening  into  the  end  thereof  as  shown  80 
and  with  oppositely  extending  rigid  arms, 
rigid  therewith,  formed  by  the  transverse 
plate  or  portion  8.  To  the  ends  of  these 
arms  are  rigidly  secured  by  rivets  or  other- 

wise, the  outer  ends  respectively  of  two  85 
spring  arms  9  and  10  which  are  connected  at 
their  opposite  ends  by  the  comparatively 
rigid  flat  portion  7  forming  a  U-shaped 
spring  support  for  the  stylus  bar.  The  sty- 

lus bar  5  and  its  transverse  arms  or  plate  8  90 
are  preferably  made  in  one  piece  of  metal 
so  as  to  be  substantially  rigid  to  impart  a 
positive  vibratory  motion  to  the  diaphragm. 

The  U-shaped  support  for  the  stylus  bar 
is  preferablj'  made  of  spring  steel  and  the  95 
anns  9  and  10  are  preferably  deflected  in 
opposite  directions  before  being  tempered  to 
assume  the  position  shown  in  Fig.  11  and 
the  support  is  then  tempered  uniformly. 
When  secured  in  place  between  the  sound  100 
box  casing  and  the  rigid  arms  of  the  stylus 
bar,  the  arms  9  and  10  are  held  parallel,  in 
a  plane  perpendicular  to  the  diaphragm, 
and  u.nder  balanced  stresses. 

For  connecting  the  U-shaped  spring  sup)-  105 
port  rigidly  to  the  sound  box  casing,  one 
side  of  the  casing  is  flattened  and  is  pro- 

vided with  a  plate  11  secured  thereto,  upon 
which  is  mounted  a  washer  13.  against  the 
outer  surface  of  which  is  rigidly  secured  the  llO 
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intermediate  portion  7  of  the  U-shaped  sup- 
port by  means  of  a  screw  12  Avhich  passes 

freely  through  the  spring  support,  washer 
13,  and  phite  11,  and  is  threaded  into  the 

5  sound  box  casing.  This  construction  hokis 

the  intermediate  portion  7  of  the  spring- 
support  in  fixed  position  but  permits  the 
free  elastic  motion  of  its  arms  9  and  10. 
Each  stylus  bar  is  therefore  free  to  oscillate 

10  in  a  plane  perpendicidar  to  its  diaphragm 
but  is  held  comparatively  rigid  against 
movement  in  any  other  direction. 
A  rotatively   and   longitudinally   adjust- 

able crank  shaped  stylus  arm  14  is  seciu'ed 
15  in  the  socket  of  the  free  end  6  of  each  stylus 

bar  by  a  set  screw  17,  and  the  outer  end  of 
each  stylus  arm  14  is  provided  with  a 
socket  for  holding  a  stylus  16,  and  with  a 
thumb  screw  15  for  clamping  the  stylus  in 

20  position.  The  construction  is  such  that  by 
adjusting  the  stylus  arms  14  the  stylus  of 
one  sound  box  may  be  arranged  to  track 
closeh^  after  the  stylus  of  the  other  sound 
box  in  the  same  track  or  groove  of  the  ree- 

25  ord  so  that  the  two  boxes  will  reproduce 
practically  simultaneously  the  same  tones 
from  the  record. 

For  supporting  the  sound  boxes,  a  me- 
tallic U-shaped  tube  18  is  secured  at  one  end 

30  in  the  opening  in  the  back  of  the  casing  of 
each  soimd  box  by  a  driving  fit,  and  the 
other  end  of  the  tube  is  provided  with  a 
flange  or  collar  19  rigid  therewith,  provided 
with  a  segmental  stop  plate  20  concentric 

35  and  rigid  therewith,  which  interlocks  with 
a  segmental  stop  plate  21  concentric  and 
rigid  Avith  one  end  of  a  hollow  T  coupling  22. 
The  T  coupling  22  comprises  a  transverse 
substantially  cjdindrical  tubular  portion  ex- 

40  tending  between  the  ends  of  the  U-shaped 
tubes  18,  and  a  substantially  conical  tubular 
portion  flaring  centrally,  rearwardly  and 
upwardly  therefrom,  substantially  at  right 
angles  thereto.     The  ends  of  the  transverse 

45  cylindrical  portion  of  the  T  are  each  pro- 
vided with  external  screw  threads  23  which 

are  right  and  left  hand  respectively,  and 

upon  each  end  is  threaded  a  union  collar  19' 
having  internal  threads  24  and  whereby  the 

50  flanged  ends  of  the  U  tubes  are  rotatably 
secured  to  the  ends  of  the  transverse  portion 
of  the  T. 

The  T  coupling  22  is  provided  with  a  cir- 
cular baffle  plate  or  deflector  25  arranged 

55  transversel}^  of  the  cylindrical  portion  of 
the  T  and  in  alinement  with  the  axial  plane 
of  the  conical  portion  of  the  T  substantially^ 
perpendicular  to  the  axis  of  the  transverse 
portion  of  the  T.     This  deflector  is  prefer- 

60  ably  integral  with  the  T  and  tapers  in  thick- 
ness toward  the  conical  portion  of  the  T,  the 

sides  of  the  deflector  being  slightly  curved. 
The  purpose  of  the  deflector  25  is  to  direct 

the  sound  waves,  coming  from  the  sound 
65  boxes  through  the  U  tubes  18,  into  the  lon- 

gitudinal central  portion  of  the  T  and  to- 
ward the  horn  or  sound  amplifier  26  which 

is  threaded  into  the  outer  end  of  the-  conical 
portion  of  the  T.  The  deflector  therefore 
transmits  the  full  phonetic  effect  of  both  •jq 
sound  boxes  through  a  single  channel  to  the 
amplifier  without  any  nullifying  effect  of 
one  sound  box  upon  the  other. 
The  T  coupling  22  carrying  the  sound 

boxes  and  the  horn  26,  is  rotatably  support-  75 
ed  by  a  vertical  post  27  which  is  mounted  to 
rotate  upon  a  vertical  axis  in  the  upper  end 
of  a  rigid  metal  arm  or  bracket  28  which  is 
rigidW  secured  to  the  usual  talking  machine 
cabinet  29  by  any  suitable  means.  The  gQ 
cabinet  29  contains  the  usual  motor  for  rotat- 

ing the  usual  turn  table  23  which  is  mounted 
upon  the  cabinet  for  carrying  a  record  30. 
By  this  construction  the  sound  boxes  when 
in  operative  position,  are  arranged  close  to  §5 
and  facing  each  other  and  substantially  in 
axial  alinement,  and  are  free  to  swing  in 
unison  across  the  face  of  a  record,  or  to  be 
moved  separately  or  in  unison  toward  or 
away  from  the  record.  The  sound  boxes  are  90 
also  free  when  in  operative  position,  to  move 
either  up  or  down  sufficiently  to  conform  to 
any  unevenness  in  the  surface  of  the  record, 
when  not  in  operative  position  on  the  rec- 

ord, the  sound  boxes  are  supported  by  means  95 
of  the  stop  plates  or  projections  20  engag- 

ing with  the  corresponding  plates  21,  and 
either  sound  box  may  be  inverted  to  rest  in 
an  inoperative  position  while  the  other  sound 
box  is  left  in  operation.  100 
Although  this  invention  has  been  here 

shown  in  only  one  of  the  forms  in  which  it 
may  be  embodied,  it  is  obvious  that  many 
changes  might  be  made  in  the  construction 
herein  set  forth  without  departing  from  the  105 
spirit  of  the  invention,  or  the  scope  of  the 

appended  claims. 
Having  thus  fully  described  my  inven- 

tion, what  I  claim  as  new  and  desire  to  se- 
cure by  Letters  Patent  is:  110 

1.  In  a  talking  machine  a  phu'ality  of 
sound  reproducers  connected  to  a  common 
outlet,  each  of  said  sound  reproducers  hav- 

ing a  vibrating  arm  and  a  needle  point  con- 
nected thereto  by  an  adjustable  arm,  and  a  115 

compensating  spring  attached  to  each  sound 
reproducer  and  also  to  each  of  the  vibrat- 

ing arms. 
2.  A  talking  machine,  comprising  a  T 

shaped  sound  conveyer  mounted  upon  a  ver-  120 
tical  axis,  and  a  sound  conveyer  connected 
Avith  each  lateral  arm  of  the  T  to  swing  ver- 
ticall}^  and  sound  box  mechanism  connected 
with  the  free  end  of  said  latter  conveyers. 

3.  A  device  of  the  class  described  com-  125 
prising  a  record  tablet,  a  plurality  of  sound 
conveying  tubes  mounted  to  SAving  about  a 
fixed  axis  and  in  a  plane  parallel  to  said 
tablet,  a  sound  box  carried  by  each  of  said 
tubes  and  engaging  said  record  tablet,  and  a   130 
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hollow  sound  collecting  member  connecting 
said  tubes. 

4.  In  a  talking  machine,  the  combination 
with  a  pivoted  swinging  sound  conveying 

5  arm  provided  with  a  sound  conduit,  of  a 
plurality  of  separately  movable  sound  boxes 
carried  thereby  and  communicating  with 
said  conduit. 

5.  A  talking  machine  comprising  a  piv- 
10  oted  movable  arm  provided  with  a  sound 

conduit  and  a  plurality  of  sound  boxes  car- 
ried by  said  arm  and  communicating  with 

said  conduit,  each  sound  box  being  provided 
with  an  independent  stylus  bar. 

15  6.  In  a  talking  machine,  the  combination 
with  a  pivoted  swinging  sound  conveying 
arm  provided  with  a  sound  conduit,  of  sep- 

arately movable  sound  boxes  canned  there- 
by and  communicating  with  said  conduit, 

20  each  sound  box  being  provided  with  an  in- 
dependent stylus  bar. 

7.  In  a  talking  machine,  a  record  support, 
a  sound  arm  mounted  to  j'otate  about  a 
single  axis  and  provided  with  a  sound  con- 

25  duit,  a  plurality  of  sound  boxes  carried  by 
said  arm  and  communicating  with  said  con- 

duit, means  for  supporting  a  stylus  carried 
by  each  of  said  boxes,  each  of  said  boxes  be- 

ing movable  with  respect  to  said  arm  and 
30  away  from  said  support  a  sufficient  distance 

to  permit  of  the  removal  or  insertion  of  a 
stylus. 

8.  In  a  talking  machine,  the  combination 
Avith  a  flat  disk  record  having  an  undulatory 

35  line  thereon  corresponding  to  a  sound  wave, 
of  a  plurality  of  sound  boxes  mounted  to 
swing  about  an  axis  perpendicular  to  said 
disk  provided  with  separate  stylus  needles 

arj'anged  to  engage  sinniltaneously  said  line. 
40  9.  In  a  talking  machine,  the  combination 

with  a  sound  tube,  of  a  pair  of  oppositely 
disposed  lateral  tubular  U-shaped  exten- 

sions carried  thereby  and  movable  with  re- 
spect thereto,  and  a  sound  box  carried  by 

45  each  of  said  extensions. 
10.  In  a  talking  machine,  the  combination 

with  a  swinging  scmid  tube,  of  a  pair  of 
oppositely  disposed  lateral  tubular  U-shaped 
extensions    carried    thereby    and    movable 

50  with  respect  thereto,  and  a  sound  box  car- 
ried by  each  of  said  extensions. 

11.  In  a  talking  machine,  the  combination 
with  a  sound  tube,  of  a  pair  of  oppositely 
dis]3osed  inwardly  facing  sound  boxes  car- 

55  ried  thereby  and  conununicating  therewith, 
each  of  said  boxes  being  provided  witli  a 
separate  stylus  bar. 

12.  In  a  talking  machine,  the  combination 
with  a  sound  tube,  of  a  pair  of  oppositely 

60  dis])osed  inwardly  facing  sound  boxes  car- 
ried thereby  and  communicating  therewith 

and  movable  independently  of  each  other 
therecm. 

13.  In  a  talking  macliine,  the  combination 
65  with  a  sound  tube,  of  a  pair  of  oppositely 

disposed  sound  boxes  carried  thereby  and 
communicating  therewith,  each  of  said  boxes 

being  px'ovided  with  a  separate  stylus  bar, 
and  one  of  said  bars  being  provided  with  a 
laterally  extending  needle  holding  arm.  70 

14.  In  a  talking  machine,  the  combination 
with  a  tubular  sound  conveyer,  of  a  pair  of 
oppositely  disposed  tubular  extensions  car- 

ried thereby  and  movable  with  respect 
thereto,  and  a  soimd  box  carried  hj  each  of  75 
said  extensions. 

15.  In  a  talking  machine,  the  combination 
with  a  plurality  of  sound  reproducers  com- 

municating   with    a    common    outlet,    of    a 
stjdus  bar  mounted  to  oscillate  on  each  re-  80 
producer  and  an  arm  adjustably  connected 
to  each  stylus  bar  for  holding  a  stylus. 

16.  In  a  talking  machine  the  combination 
with  a  sound  record,  of  a  plurality  of  sound 
boxes  engaging  said  record  and  sound  con-  85 
veying  means   mounted  to   swing   about    a 
fixed  axis  and  connecting  said  sound  boxes. 

17.  In  a  talking  machine,  the  combination 
with  a  hollow  movable  member  mounted  to 

swing  upon  a  fixed  axis,  of  a  plurality  of  90 
sound  boxes  carried  thereby  and  communi- 

cating therewith. 
18.  In  a  talking  machine,  the  combination 

with  a  hollow  movable  member,  of  a  plural- 

ity of  sound  boxes  carried  thereb}'-  and  com-  85 
mimicating   therewith    and    movable    inde- 

pendently thereof. 
19.  In  a  talking  machine,  the  combination 

with  a  member  rotatably  mounted  upon  a 
vertical  axis,  of  a  plurality  of  sound  boxes  100 
carried  thereby. 

20.  In  a  talking  machine,  the  combination 
with  a  horizontal  rotary  record  support,  of 
a  sound  conveyer  mounted  to  swing  upon  a 
vertical  axis  over  said  support  and  having  ̂ 05 
a  sound  conducting  passage,  and  a  plurality 
of  sound  boxes  carried  by  said  con^ej^er, 
movable  with  respect  thereto,  and  communi- 

cating with  said  passage. 

21.  In  a  talking  machine,  the  combination  ^10 
with  a  member  rotatably  mounted  upon  a 
vertical  axis,  of  a  plurality  of  sound  boxes 
carried  thereby,  each  of  said  sound  boxes 
being  independently  movable,  upon  a  sub- 

stantially horizontal  axis.  ^^^ 
22.  In  a  talking  machine,  the  combination 

Avith  a  ])lurality  of  sound  boxes,  each  pro- 
Aided  Avith  a  separate  stylus,  of  means  for 
the  separate  adjustment  of  each  of  said 

styluses  laterally  to  hold  the  same  in  aline-  ̂ ^^ nient.  , 

23.  In  a  talking  machine,  the  combination 
Avith  a  sound  record,  of  a  plurality  of 
styluses  mounted  to  SAving  about  a  common 

axis  to  engage  said  record  and  free  to  be  ̂ ^^ 
vibrated  and  propelled  by  the  same  to  re- 

produce practically  simultaneously  the 
same  sounds. 

24.  In  a  tallring  machine,  the  combination 

Avith  a  single  flat  disk  sound  record,  of  a  ̂*® 
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plurality  of  reproducers  mounted  to  swing 
about  an  axis  perpendicular  to  said  disk  and 
separatelj^  actuated  by  said  record  to  repro- 

duce practically  simultaneously  the  same 
5  sounds. 

25.  In  a  talking  machine,  the  combination 
with  a  tubular  sound  conveyer,  of  a  sound 
box  carried  thereby  and  movable  with  re- 

spect thereto,  and  means  between  the  sound 
10  box  and  the  conveyer  for  limiting  the  ex- 

tent of  movement  of  the  sound  box. 
26.  In  a  talldng  machine,  the  combination 

with  a  tubular  souiid  conveyer  having  a 
tubular    end    portion    extending    laterally 

15  therefrom,  of  a  tubular  section  connected  to 
the  end  of  said  transverse  portion  and  mov- 

able with  respect  thereto,  a  sound  box  car- 
ried by  said  tubular  section,  and  means  be- 

tween said  transverse  portion  and  said  tubu- 
20  lar  section  for  limiting  the  movement  of 

said  tubular  section. 
27.  In  a  talking  machine,  the  combination 

Avith  a  support,  of  a  section  carried  by  said 
support  and  movable  with  respect  thereto, 

25  a  sound  box  carried  by  said  section,  and 
means  between  said  section  and  said  sup- 

port for  limiting  the  movement  of  said 
section. 

28.  In  a  talking  machine,  the  combination 
30  Avith  a  tubular  support,  of  a  tubular  mem- 

ber movable  with  respect  thereto,  a  union 
collar  between  one  end  of  said  support  and 
said  member  for  connecting  the  same,  and  a 
sound  box  carried  by  said  movable  member. 

35  29.  In  a  talking  machine,  the  combination 
with  a  tubular  support  having  one  end  ex- 

ternally threaded,  of  a  movable  tubular 
member  having  one  end  provided  with  an 
external  fliuige,  a  union  collar  threaded  upon 

40  the  tlireaded  end  of  said  support  and  en- 
gaging oveT"  said  flange  to  connect  said  mov- 

able member  to  said  support,  and  a  sound 
box  carried  by  said  movable  member. 

30.  In  a  talking  machine,  the  combination 
45  Avith  a  tubular  support,  of  a  movable  tubu- 

lar member  having  one  end  communicating 
with  one  end  of  said  support,  a  stop  upon 
said  end  of  said  support,  a  stop  upon  said 
end  of  said  movable  member  adapted  to  en- 

50  gage  said  first  mentioned  stop  to  limit  the 
moA^ement  of  said  moA^able  member,  and  a 
sound  box  carried  bv  said  moA'able  member. 

31.  In  a  talking  machine,  the  combination 

with  a  support,  of  a  member  moA^ably  con- 
nected to  said  support,  a  sound  box  carried  55 

by  said  moA^able  member  and  iuA^ertible  with 
respect  to  said  support,  and  means  between 
said  movable  member  and  said  supi^ort  for 

holding  said  sound  box  in  its  inverted  posi- 
tion. 60 

32.  The  combination  with  a  rotatably 
mounted  holloAv  coupling  haAdng  a  longi- 

tudinal portion  and  a  transverse  end  por- 
tion, of  sound  amplifying  means  carried  by 

and  communicating  Avith  said  longitudinal  65 
portion,  and  a  sound  box  connected  to  and 
communicating  Avith  each  end  of  said  trans- 

verse portion. 
38.  The  combination  with  a  hollow  cou- 

pling having  a  longitudinal  portion  and  a  70 
transA'erse  end  portion,  of  a  sound  amplifier 
carried  b}'  one  end  of  said  longitudinal  por- 

tion and  communicating  therewith,  a  later- 
ally extending  tube  carried  by  each  end  of 

said  transverse  portion  and  moA^able  Avith  75 
respect  thereto,  and  a  sound  box  carried  by 
each  of  said  tubes. 

34.  In  a  talking  machine,  the  combination 
with  a  record  support,  of  a  rotatably  mount- 

ed tubular  support,  and  a  plurality  of  sound  80 
boxes  connected  to  and  communicating  with 
said  tubular  support  and  movable  inde- 

pendently toAvard  and  awa}'  from  said  rec- 
ord support. 

35.  In  a  talking  machine,  the  combination  85 
with  a  support,  of  a  member  carried  by  and 
moA^able  with  respect  to  said  support,  a 
sound  box  carried  by  said  moA^able  member 
and  moA'ableAA'ith  respect  thereto,  and  means 
carried  by  said  moA'able  member  for  holding  90 
said  sound  box  in  an  inoperative  position. 

36.  In  a  talking  machine,  the  combination 

with  a  support,  of  a  member  movably  car- 
ried by  said  support,  a  sound  box  carried 

by  said  moA'able  member  and  invertible  with  95 
respect  to  said  support,  and  means  to  hold 
said  sound  box  in  its  inverted  position. 

In  testimouA'  Avhereof  I  affix  my  signature 
in  presence  of  tAvo  Avitnesses. 

JOHN  B.  BROWNING. 

Witnesses : 
E.  H.  MUNDAT, 

M.   G.   CoOiMBS. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

'Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 
BENARD     TENDLEK,     OF     S  C  H  U  L  E  N  B  U  B,  G,     TEXAS. 

NEEDLE   FOR  SOTJTTD-REPRODUCING  MACHINES. 

1,033,515. Specification  of  Letters  Patent.  Patented  Apr.  9, 1913. 

Application  filed  September  20,  1911.     Serial  No.  650,345. 

To  all  whom  it  may  concern : 
Be  it  knoAvn  that  I.  Bexard  Texdler,  a 

citizen  of  the  United  States,  residing  at 
Schiilenburg.  in  the  eonntv  of  Fayette  and 

5  State  of  Texas,  have  invented  certain  new 
and  useful  Improvements  in  Needles  for 
Sound-Reproducing  Machines;  and  I  do 
hereby  declare  the  following  to  be  a  full, 
clear,  and  exact   description  of  the  inven- 

10  tion.  such  as  Avill  enable  others  skilled  in 
the  art  to  which  it  appertains  to  make  and 
use  the  same. 

]\ry  invention  relates  to  improvements  in 
needles  for  sound  reproducing  machines,  and 

15  relates  more  especially  to  needles  used  in 

connection  with  the  gi-amophone  type  of 
reproducing  machine. 

The  object  of  my  invention  is  to  provide 
a  needle  which  will,  when  turned  for  ad- 

2ro  justment    at    various    positions    within    its 
socket,  produce  tcmes  of  any  desired  volume. 
A  furtlier  object   is  to  provide  a  needle 

which  will  give  a  true  clear  toned  reproduc- 
tion free  from  objectional  har.sh,  mechanical 

25  noises  made  by  most  of  the  needles  now  in 
use. 
The  invention  will  be  fully  understood 

in  tlie  following  detailed  description  taken 
in  connection  with  the  accompanying  draw- 

30  ings  forming  a  part  of  this  application,  in 
which : 

Figure  1  is  a  side  elevation  of  a  socket 
with  one  of  my  needles  in  place  within; 
Fig.  2  is  a  side  elevation  of  the  needle,  on 

35  an  enlarged  .scale;  Fig.  3  is  an  edge  view  of 
a  needle  on  an  enlarged  scale;  Fig.  4  is  a 
sectional  view  taken  on  the  line  4 — 4  of 
Fig.  2 ;  Fig.  5  is  a  longitudinal  sectional 
view  of  the  needle  within  the  socket ;  Fig. 

40  6  is  a  sectional  view  taken  on  the  line  6 — 6 
of  Fig.  5,  and.  Fig.  7  is  a  view  similar  to 
Fig.  \  except  that  the  needle  is  shown  in  a 
different  position. 
Refemng  to  the  drawings,  there  is  shown 

45  a  socket  1  of  any  desired  construction  in 
which  is  the  needle  2.  composed  of  a  resili- 

ent and  hard  metal  such  as  steel.  One  end  of 
the  needle  is  tubular  in  cross  section  and 

forms   a   hollow   shank   3   having   a  longi- 
50  tudinal,  central  bore  4.  Extending  down- 

wardly from  the  hollow  shank  3  are  the  flat, 

elongated  resilient  connecting  ai'ms  5,  which 
are  connected  at  their  lower  ends  by  the 
flat  portion  6.  By  reference  to  Fig.  3  it 
will  be  seen  that  the  thickness  of  the  arms  55 
5  is  substantially  the  same  as  that  of  the 
flat  portion  6.  while  as  will  be  seen  in  Fig. 
2.  the  width  of  the  arms  is  considerably  less 
than  that  of  the  flat  portion.  The  purpose 

of  providing  the  flat  arms  5  is  to  allow  flexi-  60 
bility  of  that  portion  of  the  needle  when 
pressure  is  exerted  against  the  edge  thereof, 
while  the  needle  will  remain  rigidly  straight 
when  pressure  is  applied  to  the  side  or  flat 
portion  6.  Centrally  of  the  lower  end  of  the  65 
flat  portion  6  extends  the  tapered  point  7 
of  the  needle.  The  point  7  is  not  long 
tapered  but  is  ground  extremely  sharp; 
much  sharper  than  the  usual  form  of  needle 
now  in  u.se.  Between  the  connecting  arms  70 
5  and  the  flat  portion  6  is  the  elongated  slot 
8  which  communicates  with  the  central  bore. 

In  operation  when  it  is  desired  to  repro- 
duce a  record  in  a  loud  tone,  the  needle 

is  placed  within  the  reproducer  arm  or  75 
socket  1  with  the  edge  of  the  needle  slanted 
to  the  record  as  in  Fig.  1.  Owing  to  the 
resiliency  of  the  connecting  arms  5  in  this 
direction,  the  weight  of  the  sound  box  and 
its  cooperating  parts  will  tend  to  bend  or  80 
curve  the  central  portion  of  the  needle  to- 

ward the  record  and  so  direct  the  pointed 
end  thereof  that  it  bears  upon  the  sound 
grooves  in  the  record  at  an  acute  angle.  In 
this  position  a  part  of  the  thicker  portion  85 
of  the  pointed  end  will  engage  the  side  walls 
of  the  groove  and  thereby  cause  a  repro- 

duction of  a  moderately  loud  tone. 

"\Ylien  a  reproduction  is  desired  in  a  soft, clear  tone  the  needle  is  placed  within  the  90 

socket  with  the  flat  portion  6  slanting  to- 
ward the  record  as  shown  in  Fig.  7.  In 

this  position  the  needle  is  held  rigidly 
straight  by  the  arms  5  under  the  weight  of 
the  sound  box,  and  the  sharp  point  of  the  95 
needle  bears  directly  upon  the  bottom  of  the 

sound  groove  and  thereby  causes  a  repro- 
duction of  a  moderately  soft  tone. 

TYliat  I  claim  is: 

A  gramophone  needle  comprising  a  hoi-  100 
low  shank,  a  flat  portion  terminating  in  a 
pointed    end    and   elongated   parallel    con- 
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necting  arms  between  said  shank  and  said 
flat  portion,  said  arms  being  spaced  to  form 
an  elongated  slot  therebetween,  said  slot 
commimicating  with  the  bore  of  said  shank, 

5  said  arms  being  capable  of  being  bent 
laterally. 

In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

BENAED  TENDLER. 

Witnesses : 
C.  B.  Ernst, 
A.   B.  WOLTERS. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JOHN  C.  ENGLISH,  OF  CAMDEN,  NEW  JERSEY,  ASSiaNOR  TO  VICTOR  TALKING 

MACHINE   COMPANY,   A  CORPORATION   OF  NEW  JERSEY. 

AMPLIFIER  FOR  SOUND-REPRODUCING  DEVICES. 

1,033,583. Specification  of  Letters  Patent. Patented  Apr.  9, 1913. 

Original  application  filed  July  19,  1906,  Serial  No.  326,827.     Divided  and  this  application  filed  January  15, 
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To  all  whotn  it  may  concern: 
Be  it  known  that  I,  John  C.  English,  a 

citizen  of  the  United  States,  and  a  resident 
of  Camden,  State  of  New  Jersey,  have  in- 

5  vented  certain  new  and  useful  Improve- 
ments in  Amplifiers  for  Sound-Reproduc- 

ing Devices,  of  which  the  following  is  a  full, 
complete,  and  exact  disclosure. 

Mry  invention  relates  to  sound  reproduc- 
10  ing  devices  and  particularly  to  those  de- 

vices Avhich  are  used  to  augment  or  amplify 
the  sounds  which  are  being  reproduced  from 
a  record  of  sound,  the  present  application 
being  a  division  of  a  prior  application,  Se- 

15  rial  No.  326,827,  filed  July  19, 1906. 
One  object  of  my  invention  is  to  dispense 

with  the  ordinary  megaphone,  sound  ampli- 
fying trumpet  or  horn  which  is  usually  used 

to  amplify  the  sound  reproduced  by  talking 
20  machines  and  the  like  and  to  increase  the 

volume  of  the  tones  by  means  of  an  ampli- 
fier having  sounding  boards  which  are 

caused  to  vibrate  in  sympathy  with  the  air 
inclosed  by  the  same  to  which  the  sound 

25  waves  are  conducted  from  the  reproducer 
of  a  sound  reproducing  machine. 
A  further  object  of  my  invention  is  to 

provide  the  amplifier  with  a  portion  or  sec- 
tion whereby  the  vibrations  are  conducted 

30  from  tlie  swinging  arm  or  conveyer  and  are 
amplified  to  some  extent  and  to  allow  said 
vibrations  to  emerge  from  said  portion  or 
section  between  sounding  boards. 
A  further  object  of  my  invention  is  to 

35  provide  an  amplifier  with  a  rigid  hollow 
portion  or  section  which  shall  also  act  as  a 
rigid  support  for  the  vibratory  portion, 
whereby  the  vibratory  portion  is  rigidly 
supported  from  one  end  only  and  whereby 

40  the  sounding  boards,  by  means  of  which  the 
sound  is  further  amplified,  are  free  to  vi- 

brate substantially  throughout  their  entire 
area  and  to  vibrate  in  sympathy  with  the 
waves  of  sound  conducted  in  proximitj^  with 

46  the  same. 

A  further  object  of  my  invention  is  to 
make  the  sounding  boards  or  sounding  sur- 

faces used  in  connection  with  my  sound  am- 
plifying device,  resonant  or  capable  of  be- 

ing   readily    set    into    vibration    by    sound  50 
waves. 

Other  objects  of  my  invention  will  appear 
in  the  specification  and  claims  below. 

In  the  accompanying  drawings  forming  a 
part  of  this  specification  in  which  similar  55 
parts  are  referred  to  by  the  same  reference 
characters,  Figure  1  illustrates  a  sound  re- 

producing device  or  talking  machine  pro- 
vided with  my  improved  amplifier,  the  main 

portions  of  the  same  being  shown  in  cross  60 
section;  Fig.  2  is  a  perspective  view  of  my 
improved  sound  augmenting  device;  Fig.  3 
a   diagrammatic   view   of  the   method   em- 

ployed to  make  the  soimding  boards  of  the 
sound  amplifying  device  resonant  and  Fig.  65 
4  is  a  view  similar  to  Fig.  3,  showing  the 
method  of  constructing  the  sides  of  the  vi- 

bratory portion  of  the  amplifier. 
Referring  to  the  drawings,  Fig.  1,  as  has 

been  above  stated,  illustrates  a  talking  ma-  70 
chine   or  sound   reproducer  provided   with 
my  improved  amplifier  and  while  the  ampli- 

fier is  shown  therein  as  being  used  in  con- 
nection with  and  forming  a  part  of  an  in- 

closed  talking   machine,   that   is   to   say   a   75 
talking  machine  in  which  all  the  operative 
parts  are  inclosed  within  a  casing,  my  in- 

vention is  not  necessarily  limited  to  use  in 
connection  with  a  machine  of  this  t^ype.    In 
Fig.  1  the  casing  or  talking  machine  cabinet  80 
1  is  provided  with  a  compartment  2,  which 
contains  a  turntable  3.  the  reproducer  4  and 
the  tapering  swinging  arm  5,  the  larger  end 
of  which  is  pivoted  as  at  6  to  a  hollow  bush- 

ing 7  which  communicates  with  the  smaller  85 
end  8  of  the  rigid  hollow  bracket  or  elbow 
9.  the  opposite  end  of  which  is  adapted  to 
support  the  vibratory  portion  or  section  10. 

The  bracket  9  constitutes  the  rigid  portion 
or  section  of  my  improved  amplifier  and  90 
consists  of  a  rigid  hollow  structure,  prefer- 

ably curved  longitudinally  through  an  arc 
of  substantially  ninety  degrees,  the  smaller 
end  of  which  is  provided  with  a  plate  11 
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integral  therewith  by  which  the  same  is 
rigidly  secured  at  one  end  by_  means  of 

screws  14  or  other  suitable  fastening  deA'ices 
to  the  thick  partition  12,  which  separates  the 

5  upper  compartment  2  from  the  lower  coin- 
j)artment  of  the  casing  or  cabinet  1.  This 
partition  12  may  be  the  motor  board  upon 
which  the  mechanism  or  motor  13  for  rotat- 

ing the  turntable  may  be  supported.     The 
10  smaller  end  of  the  opening  in  this  bracket  or 

rigid  non-vibratory  portion  9  is  substan- 
tially circular  in  cross  section,  corresponding 

to  and  registering  with  the  circular  opening 

in  the  bushing  7  and  from  the  point  of  con- 
15  nection  between  the  said  bushing  and  the 

said  bracket,  the  bracket  or  rigid  non-vibra- 

tory portion  9  increases  in  size  and  termi- 
nates in  an  enlarged  rectangular  oblong 

outwardly  flaring  socket  15.     The  opening 

20  through  the  bracket  also  increases  in  trans- 
verse sectional  area  downward  and  grad- 
ually changes  in  shape  from  circular  at  its 

upper  end  into  the  oblong  shape  of  the  said 
socket   1.5   at   its  lower   end.     I   preferably 

25  make  this  bracket  or  rigid  non- vibratory 
portion  9  very  rigid  so  tlie  same  will  not 
be  set  into  vibration  by  the  sounds  conducted 

or  conveyed  therethrough  by  rigidly  secur- 
ing the  same  to  the  said  thick  partition  12 

30  of  the  cabinet  and  by  bracing  or  stiffening 

the  same  by  webs  16 — 17  at  the  front  and 
back  of  the  same  respectively.  If  desired 

the  bracket  may  be  made  of  such  propor- 
tions   and    thickness    that    the   bracing    by 

35  means  of  the  said  webs  16  and  17  is  unnec- 

sary  to  prevent  the  vibration  of  the  same. 
I  preferably  make  the  said  bracket  or  sound 
conveying  portion  9  of  metal,  as  for  instance 
of  cast  iron  since  a  metal  bracket  may  be 

40  easily  made  sufficiently  rigid  for  my  pur- 

poses, but  any  material  may  be  "employed by  me  so  long  as  the  same  will  resist  the 
tendency  to  vibrate  in  sympathy  with  the 
vibrations  of  the  air  contained  therein  and 

45  will  rigidly  support  the  sounding  boards, 
hereinafter  referred  to,  at  one  end  only. 

Within  the  larger  end  of  the  bracket  9 
I  support  the  smaller  end  of  the  amplif^dng 
portion   of  the   vibratory  device,  the   same 

50  consisting  of  a  hollow  flattened  tapering 
body  10,  having  resonant  and  preferably 
wooden  sides.  The  top  and  bottom  sides  18 
and  19  of  the  said  hollow  flattened  tapering 

body  10  are  preferabl}^  made  with  thin  res- 
55  onant  substantially  flat  wooden  boards,  the 

outer  edges  of  which  overlap  and  are  secured 
in  anj^  suitable  manner  to  the  edges  of  the 
vertically  arranged  substantially  flat  wooden 
supporting    boards    20    and    21.     The    top 

60  and  bottom  sounding  boards  18  and  19  are 
spaced  apart  from  each  other  and  may  be 
substantially  parallel  or  may  diverge  from 

their  point  of  attachment  with  the  said  rigid 
hollow  bracket  9,  but  the  edges  of  the  said 

resonant  body  10  preferably  diverge  consid-  65 
erably,  the  outer  ends  of  the  same  being- 
spaced  apart  from  each  other  by  a  distance 
substantially  equal  to  the  full  width  of  the 
cabinet  in  which  the  same  is  inclosed. 

While  the  four  sides  of  the  body  portion  70 
or  section  of  the  amplifjang  device  may  be 
made  thin  and  resonant  or  capable  of  being 
set  into  vibration,  I  prefer  to  make  the  upper 
and  lower  sounding  boards  18  and  19  of  thin 

resonant  material  "and  the  sides  20  and  21  75 
of  thick  and  comparatively  stiff  non-reso- 

nant material.    In  order  to  produce  sounding 
boards  18  and  19,  which  will  respond  quickly 
to  the  vibrations  impressed  upon  them  and 

to  impart  to  the  sound  reproduced  the  de-   80 
sired   amount   of  amplificatiou    and  to  im- 

prove the  quality  or  character  of  the  tones 

reproduced,  I  prefer  to  construct  said  sound- 
ing boards  in  the  manner  indicated  in  Fig'. 

3,  by  building  up  and  gluing  together  a  se-   85 
ries   of   boards   or   blocks   22,   so   that   the 
sounding  board  which  is  to  be  formed  from 
the  same  will  close  the  joints  between  the 
adjacent  boards  22  when  glued  together  at 
an  angle,  as  plainly  indicated  in  Fig.  3.     I  90 
then  saw  or  otherwise  cut  out  of  the  series  of 
boards  22  so  glued  together,  the  sounding 
boards  19  or  20,  as  the  case  may  be,  with 
the  result  that  the  finished  sounding  board 
is  composed  of   a   plurality   of  sections  of  95 
wood   cut   parallel   to   the   grain,   the   said 

pieces  being  glued  together  for  a  consider- 
able distance,  notwithstanding  the  fact  that 

the  finished  sounding  board  may  be  very  thin. 
As  is  plainly  shown  in  all  the  figures  and  as  100 
above  described,  the  sounding  boards  may  be 
described  as  being  composed  of  a  structure 
composed      of     substantially     overlapping 
wooden  strips  having  scarfed  joints  between 
the  same,  the  grain   of  said  boards  being  105 

transverse  to  the  length   of  said  sounding- board. 

If  desired  I  may  make  the  lateral  sides 
20  and  21  of  wooden  strips  having  overlap- 

ping or  scarfed  joints  between  the  strips  110 
conii^osing  the  same  in  the  same  manner  de- 

scribed above  with  respect  to  sides  18  and  19 
and  as  illustrated  in  Fig.  1  of  the  drawings, 
although  if  desired  the  said  sides  20  and  21 

may  be  thick  and  non-resonant.  115 
I  have  found  that  a  sound  amplifying  de- 

vice constructed  and  arranged  in  the  manner 
above  described,  that  is  to  say  one  in  which 
one  portion  of  the  amplifier  is  composed  of 
a  flattened  hollow  body  having  resonant  or  120 

vibratory  sound  amplifying  sides  or  sur- 
faces and  in  which  the  said  hollow  body 

portion  is  supported  by  a  rigid  non-vibra- 
tory portion  or  bracket  and  in  which  the 
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outer  or  larger  end  of  the  said  vibratory 
portion  is  out  of  engagement  with  any  sup- 

port other  than  the  said  rigid  non- vibratory 
portion,  effects  a  loud  and  i:)leasing  brilliant 
reproduction  of  sound  of  a  quality  different 
froni  that  effected  by  the  use  of  the  ordinary 

conical  megaphone"^  or  horn,  while  at  the same  time  it  Avill  be  apparent  that  the  con- 
struction of  my  amplifier,  as  above  described, 

occupies  less  space  than  that  usually  re- 
quired to  produce  the  ordinary  desired  am- 

plification of  the  sound.  I  have  also 
found  that  a  sound  amplifjdng  device 
in  which  the  upper  and  lower  sounding 
boards  are  nearly  parallel  will  effect  as 
loud  a  reproduction  of  sound  as  the  mega- 

phone or  ordinary  tapering  horn  and 
that  the  sound  reproduced  is  of  a  much  more 
pleasing  effect  and  quality  than  that  repro- 

duced with  the  use  of  the  ordinary  horn  or 
megaphone. 
The  sound  waves  passing  through  the 

non-vibratory  bracket  or  member 
pass  out  and  between  the  thin  resonant 
boards  of  my  improved  amplifjdng  device. 
These  boards  are  set  into  sympathetic  vibra- 

tion with  and  by  the  waves  being  conducted 
between  the  same  and  by  the  vibration  of 
these  sounding  boards  the  sounds  are 

30  greatly  augmented  or  amplified. 
B}^  the  use  of  an  amplifier  comprising  the 

tapering  longitudinally  curved  rigid  bracket 
or     sound    conveyer     having     an     opening 
through  Avhicli  is  substantially  circular  at 
its  inlet  end  and  oblong  at  its  outlet  end, 
and   which  opens  between  the  transversely 
oblong  body  portion  of  the  amplifier,  it  is 
possible  to  amplify  the  sound  to  some  ex- 

tent, and  at  the  same  time  to  convey  it  to 
the  resonant  body  portion  of  the  amplifier 
without  substantial  loss  of  energy   and  to 
utilize  with  a  high  degree  of  efficiency  com- 

paratively bi-oacl  sounding  boards  without 
taking  up  much  space  vertically  in  the  cabi- 

net of  the  machine.     By  making  the  body 
portion  of  the  amplifier  oblong  and  com- 

paratively  broad    horizontally   but   narrow 
vertically  it  is  thought  a  desirable  quality 
is  obtained  in  reproducing  sound  therewith. 
Although  only  one  form  has  been  herein 

illustrated  for  which  this  invention  may  be 
embodied,  it  is  obvious  that  many  changes 
maj-    be   made   in   the   construction    shown, 
without  tleparting  from  the  spirit  of  the  in- 

vention or  the  scope  of  the  appended  claims. 
Having  thus  fully  described  my  invention 

what  I  claim  and  desire  to  protect  by  Letters 

Patent  of  the  United  States  is:      "  I 
1.  A  sound  amplifying  device  comprising 

a  rigid,  substantially  non-vibratory  section 
having  a  sound  conveying  passage  of  con- 

stantly  increasing   cross   section   extending 

35 

40 

45 

50 

55 

60 

therethrough,  and  a  hollow  vibratory  body 

section  comprising  exterior  sounding "^b oar ds spaced  apart  from  each  other.  65 
2.  A  sound  amplifying  device  comprising 

a  heavy  substantial!}"^  non-vibratory  section and  a  hollow  vibratory  body  section  com- 
municating therewith,  the  passage  through 

said  sections  being  of  continuously  increas-  70 
ing  cross  sectional  area. 

3.  A  sound  amplifying  device  comprising 
a  section  having  rigid  non-vibratory  sides, 
and  a  body-section  communicating^  there- 

with having  vibratory  sides,  said  ̂ sections  75 ha^ing  a  continuous  sound  conducting  pas- 
sage therethrough. 

4.  A  sound  amplif\'ing  device  comprising 
a  substantially  non-vibratory  section,  and  a 
hollow   body-section    communicating   there-  80 
with,  said  body-section  having  an  exterior 
side  consisting  of  a  resonant  sounding  board. 

5.  A  sound  amplif^nng  device  comprising 
a   substantially   non-vibratory   section,   and 
a  hollow  body-section  communicating  there-  85 
Avith,  said  body-section  having  an  exterior 
side  consisting  of  a  i-esonant  sounding  board, 
the  passage  for  sound  through  said  sections 
being  of  continuously  increasing  cross  sec- 

tional area.  90 
(j.  A  sound  amplifying  device  comprising 

a  rigid  non-vibratory  section  having  a  sound 
conveying  passage  of  constantly  increasing 
cross  section  extending  therethrough,  and  a 
plurality  of  sounding  boards  supported  at  95 
(me  end  by  said  rigid  section. 

7.  A  sound  amplifjang  device  comprising 
a  hollow  body  having  a  resonant  side  com- 

posed of  a  plurality  of  strips  extending 
ti-ansversely  to  the  direction  of  said  body  100 and  secured  together  longitudinally  by  a 
scarfed  joint. 

8.  A  sound  amplifying  device  comprising 
a  hollow  body  having  opposite  exterior 
resonant  sides,  each  composed  of  a  plurality  105 
of  strips  extending  transversely  to  the  di- 

rection of  said  body  and  having  their  side 
edges  secured  together  by  a  scarfed  joint. 

9.  In  a  sound  amplifying  device,  a  hollow 

nou-yibratory  support,  and   a  plurality   of  110 
longitudinally  scarfed  boards  supported  at 
one  end  by  said  support. 

10.  A  sound  amplifier  comprising  a  hollow 
relatively  non-vibratory  support  forming 
the  neck  of  said  amplifier,  and  a  hollow  115 
body  portion  connected  at  one  end  to  one 
end  of  said  support  and  connnunicating 
therewith,  said  body  portion  comprising  a 
sounding  board  consisting  of  a  pluralitj^  of 

strips  joined  together  inli  single  plane  "and  120 extending  transversely  of  said  body  portion. 
11.  A  sound  amplifier  for  talking  ma- 

chines, comprising  a  substantially  non-vi- 
bratory  hollow  portion   and  a   hollow   vi- 
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bratory  portion  connected  thereto  and  com- 
municating tiierewith,  said  portions  form- 

ing a  smooth  continuous  conduit  for  sound 
waves,  said  conduit  being  free  from  any 

5  sudden  change  in  direction. 
12.  A  sound  amplifier  for  talking  ma- 

chines, comprising  a  substantialh^  non-Au- 
bratory  hollow  portion  and  a  hollow  vibra- 
tor}"^   portion    connected    thereto    and   com- 

10  municating  therewith,  said  portions  form- 
ing a  smooth  continuous  conduit  for  sound 

VTaves,  said  conduit  being  free  from  any 
sudden  change  in  cross-sectional  area. 

13.  A  sound  amplifier  for  talking  ma- 
15  chines,  comprising  a  substantiall}^  non-vi- 

bratory hollow  portion  and  a  hollow  vi- 
brator}^ portion  connected  thereto  and  com- 

municating thereAvith,  said  portions  form- 
ing a  smooth  continuous  conduit  for  sound 

20  waves,  said  conduit  being  free  from  anj' 
sudden  change  in  direction  or  in  cross-sec- 

tional area. 

14.  A  sound  amplifier  for  talking  ma- 
chines, comprising  a  hollow  relatively  non- 

vibratory  portion  forming  the  inlet  end 
thereof  and  a  holloAV  relatively  vibratory 

portion  connected  to  said  first  mentioned' 
portion  and  communicating  therewith  and 
forming  the  delivery  end  of  the  amplifier, 
said  portions  forming  a  continuous  passage 
for  sound  waves,  free  from  any  sudden 
change  in  direction  or  transverse  sectional 
area,  the  said  passage  gradually  increasing 
in  transverse  area  throughout  its  full  length. 

15.  A  sound  amplifier  for  a  talking  ma- 
chine, comprising  a  hollow  body  forming  a 

sound  passage  and  including  a  sounding 
beard  formed  of  a  plurality  of  strips  hav- 

ing longitudinal  edges  joined  together  and 
40  extending  transversely  of  said  body. 

16.  A  sound  amplifier  for  talking  ma- 
chine, comprising  a  hollow  body  forming  a 

sound  passage  and  including  a  sounding 
board  formed  of  a  plurality  of  strips  ex- 

45  tending  in  the  same  plane  and  having  longi- 
tudinal edges  joined  together  and  extend- 

ing transversely  of  said  bod_y. 
17.  A  sound  amplifier  for  talking  ma- 

chines,    comprising     comparatively     rigid 
50  spaced  supports  and  comparatively  yield- 

ing spaced  sounding  boards  connecting  said 
supports  and  forming  therewith  a  sound 
conduit. 

18.  A  sound  amplifier  for  talking  ma- 
chines, comprising  comparatively  rigid 

spaced  supports  and  comparatively  yielding- 
spaced  sounding  boards  connecting  said 
supports  and  forming  therewith  a  sound 
conduit  oblong  in  transverse  section. 

19.  A  sound  amplifier  comprising  a  pair 
of  spaced  elongated  comparatively  narrow 
and  thick  exterior  diverging  supports  and 
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a  ]Dair   of   elongated   relatively  broad   and 

thin  spaced  exterior  sounding  boards  con-' 
necting  said  supports  and  forming  a  hollow  65 
body  substantially  oblong  in  transverse  sec- tion. 

20.  A  sound  amplifier,  comprising  a  hol- 
low body  portion  tapering  exteriorly  and  in- 

teriorly longitudinall}''  in  one  direction  both  70 
in  width  and  in  thiclmess  and  including  a 
pair  of  elongated  comparativelj^  narrow  and 
thick  exterior  diverging  supports  and  a  pair 

of  comparatiA-ely  broad   and  thin  exterior 
diverging  sounding  boards  connecting  said  75 

supports. 21.  A  sound  amplifier,  comprising  a  hol- 
low body  portion  tapering  exteriorly  and 

interiorly  longitudinalh^  in  one  direction 
both  in  width  and  in  thickness  and  includ-  80 

ing  a  pair  of  elongated  comparatively  nar- 
roAv  thick  and  non-vibratory  exterior  di- 

verging Supports  and  a  pair  of  compara- 
tively broad  thin  and  resonant  exterior  di- 

verging -  sounding  boards  connecting  said  85 

supports. 
22.  A  sound  amplifier  comprising  a  hol- 

low body  portion  including  a  sounding- 
board  consisting  of  a  plurality  of  flat,  ob- 

long, Avooden  strips  having  the  grain  of  the  90 
Avood  extending-  longitudinally  thereof  and 
said  strips  being  arranged  consecutiA-ely  in 
the  same  plane,  the  longitudinal  edge  of  one 
strip  being  connected  to  the  longitudinal 
edge  of  an  adjacent  strip,  said  strips  ex-  95 
tending  transversely  of  said  hodj  portion. 

23.  A  sound  amplifying  device  compris- 
ing a  holloAv  body  portion,  provided  with 

an  cutlet  spaced  from  said  inlet  and  includ- 
ing a  AYOcden  sounding  board  in  which  the  100 

grain  of  the  wood  is  arranged  transversely 
if  the  path  of  the  sound  Avaves  between  said 
inlet  and  said  outlet,  said  sounding  board 

being  composed  of  a  plurality  of  flat,  ob- 
long strips  cut  lengthAvise  of  the  grain  and  105 

arranged  consecutively  in  substantially  the 
same  plane,  the  longitudinal  edge  of  one 
strip  being  joined  to  the  longitudinal  edge 
of  an  adjacent  strip. 

24.  A  sound  amplifier  including  a  Avooden  HO 
sounding  board  composed  of  a  plurality  of 
oblong,  flat,  strips  cut  longitudinally  of 
the  grain  of  the  wood  and  arranged  consecu- 

tively in  substantially  the  same  plane,  each 

strip  haAung  a  transversely  acute,  longitu-  115 
dinal,  beveled  edge  ovei-lapping  and  joined 
to  a  correspondingly  and  oppositely  beveled, 
longitudinal  edge  of  an  adjacent  strip,  said 

strips  being  arranged  transversely  of  said " 
amplifier.  120 

25.  A  sound  amplifier  for  talking  ma- 
chines comprising  a  substantial!}^  non-vi- 
bratory holloAv  portion  provided  Avith  a  ta- 

pering passage  therethrough,  said  passage 



1,022,582 s 

terminating  at  its  larger  end  in  an  oblong 
outlet,  the  major  axis  of  which  is  consider- 

ably greater  than  its  minor  axis,  and  a  hol- 
low transverse!}^  oblong  vibratory  portion 

5   communicating  T\'ith  said  outlet. 
2G.  A  sound  amplifier  for  talking  ma- 

chines comprising  a  substantially  non-vi- 
brator}'  hollow  portion  provided  with  a  ta- 

pering passage  therethrough,  said  passage 
10  terminating  at  its  larger  end  in  an  oblong 

outlet,  the  major  axis  of  which  is  consider- 
ably greater  than  its  minor  axis,  and  a  hol- 
low transversely  oblong  longitudinally  ta- 

pering vibratory  portion  having  an  oblong 
15  inlet  at  its  smaller  end  communicating  with 

said  outlet. 

27.  A  sound  amplifying  device  compris- 
ing   a    substantially    non-vibratory    hollow 

section,  and  a  holloAv  body  section  communi- 
cating therewith,  said  body  section  having  20 

an  exterior  vibratory  side. 
28.  In  a  sound  amplifier  for  talking  ma- 

chines,   a   substantially   non-vibratory   hol- 
low bracket  provided  with  a  tapering  pas- 
sage  therethrough,   said  passage   terminat-  23 

ing  at  its  larger  end  in  an  oblong  outlet. 
In  witness  wheieof  I  have  hereunto  set 

mv  hand  thi^-  12th  dav  of  January  1910. 
JOHN  C.  ENGLISH. 

Witnesses : 
WjM.  Early, 

HAERr  Cobb  Kennedy. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  ail  whom  it  may  concern: 
Be  it  known  that  I,  Charles  Eaymond 

Heizmann,  a  citizen  of  the  United  States, 
and  a  resident  of  Reading,  Pennsylvania, 

5  have  invented  certain  Imjirovements  in 
Automobile-Horns,  of  which  the  following 
is  a  specification. 

The  object  of  this  invention  is  to  provide 
means  for  producing  certain  given  sounds 

10  through  a  horn. 
The  invention  is  particularly  adapted  for 

use  on  automobiles  or  other  vehicles  in 
sounding  an  alarm. 

In  the  accompanying  drawings : — Figure 
15  1,  is  a  side  view  of  my  improved  device 

illustrated  in  connection  with  an  automo- 
bile horn ;  Fig.  2,  is  a  plan  view ;  Fig.  3,  is 

a  sectional  view  on  the  line  3 — 3,  Fig.  2;  and 
Fig.  4,  is  a  perspective  view  of  a  portion  of 

20  the  device. 
The  invention  can  be  used  in  connection 

with  any  sound  reproducing  mechanism, 
and,  in  tlie  drawings,  I  have  illustrated  a 
grapho])hone  construction  using  a  cylinder 

25  iipon  which  are  the  indentations  for  produc- 
ing given  sounds.  This  device  is  preferably 

placed  in  close  proximity  to  the  seat  of  the 
automobile  driver  so  that  he  can  operate  the 
lever  in  place  of  the  air  bulb,  although  the 

30  device  can  be  placed  at  any  point  and  the 
lever  actuated  through  operating  mechanism 
without  departing  from  the  essential  fea- 

tures of  the  invention.  The  horn  can  be 

placed  at  any  convenient  point  and  con- 
35  nected  with  the  instrument  by  any  flexible 

tubing. 
A  is  the  base  upon  which  the  graphophone 

is  mounted. 

B  is  the  base  plate  of  the  graphophone 

40  and  B' — B-  are  the  vertical  supports  for  the mechanism. 
C  is  the  drum  on  which  the  tubular  record 

c  is  mounted. 

D  is  the  feed  screw   for  traversing  the 
45  carrier  E. 

F  is  the  main  shaft  on  which  is  mounted 

the  ratchet  wheel  /,  which  is  engaged  by  a 

pawl  /'  on  a  gear  wheel  F'  loosely  mounted 
on  the  said  shaft  F.  A  train  of  gears  trans- 

50  mits  the  motion  from  the  gear  wheel  F'  to 
a  pinion  d  on  the  shaft  D.  On  one  of  the 
intermediate  shafts  is  a  belt  pulley  around 
Avhich  passes  a  belt  for  driving  the  drum  C. 
On  the  carrier  E  is  mounted  the  speaker  e 

having  the  needle  which  contacts  with  the  55 
record. 

G  and  H  are  two  bars  which  are  parallel 
with  the  screw  shaft  D  and  are  supported 
at  their  outer  ends,  as  well  as  the  screw 

shaft  by  a  bearing  B-.  60 
I  is  the  governor  for  limiting  the  speed 

of  the  mechanism. 
All  of  the  above  described  mechanism 

forms  part  of  an  ordinary  graphophone. 
In  place  of  using  the  entire  recorcl  a  given  65 

portion  of  the  record  may  be  used  over  and 
over  again  as  by  the  mechanism  which  I 
will   i^roceed   to   describe  the   carrier  E   is 
traversed    forward    by   the    screw    and    re- 

turned to  its  original  position  by  a  spring.  70 
If.  for  instance,  a  section  of  a  bugle  call  is 
on  the  record,  the  speaker  can  be  so  set  in 
respect  to  the  record  that  the  bugle  call  can 
be   repeated   over   and   over   again   as  the 
mechanism  is  operated  by  the  chauffeur  to  75 
sound   an   alarm ;   taking  the  place  of  the 
usual  practice  of  blowing  a  horn. 
M  is  the  horn  which  may  be  of  any  suit- 

able type  connected  by  a  flexible  tube  m  to 

the  end  e'  of  the  carrier  which  communi-  80 
cates  with  the  speaker  so  that  any  sound 
produced  at  the  speaker  will  be  passed 
through  the  horn. 
L  is  the  operating  lever  pivoted  to  the 

shaft  F,  as  clearly  illustrated  in  Fig.  3.  85 
Tliis  lever  is  fastened  to  the  shaft  and  when 
moved  in  a  forward  direction  as  shown  by 
the  arrow.  Fig.  1,  turns  the  shaft  ancl 
through  the  medium  of  the  ratchet  f,  the 

gear  F'  in  the  direction  of  the  arrow.  Fig.  3,  90 
thereby  driving  the  record,  and  at  the  same 
time  turning  the  screw  shaft  D  and  feeding 
the  carrier  forward  so  that  the  speaker  will 
pass  at  the  proper  speed  over  the  face  of  the 
record  thus  producing  the  sound  recorded  95 
on  the  record.  On  the  return  movement  of 
the  lever  L  toward  its  normal  position  the 

ratchet  wheel  f  moves  past  the  pawl  /'  with- 
out turning  the  wheel  F'. 

Pivoted  at  n  to  the  frame  B'  is  a  rocker  100 
N  which  is  actuated  by  a  pin  I  on  the  lever 

L  striking  one  arm  of  the  rocker  at  n'  as 
the    lever    nears    the    end    of   the   forward 

stroke.      "\Ylien    the    lever    is    returned    it, 
strikes  the  rocker  at  n^  shifting  it  to  the  105 
position  indicated  in  Fig.  1.    This  rocker  N 

is  connected  by  a  link  N'  to  a  lever  K  piv- oted at  Ic  to  the  base  of  the  machine  and  this 



1,023,016 

lever  lias  a  projection  h'  which  extends 
through  a  slot  in?  in  the  link  N'  so  as  to 
provide  a  certain  amount  of  lost  motion. 

One  arm  of  the  lever  K  engages  one  arm 
5  of  the  lever  J  pivoted  at  7  to  the  base  of  the 

machine  and  this  lever  y  has  a  projection  ]' 
which  extends  into  a  slot  p  in  a  rocking 

lever  P  pivoted  at  f'  to  the  bearing  B^. 
This  roclring  lever  has  an  extension  P'  in 

IQ  which  travels  one  arm  of  a  lever  E'  which 
is  mounted  on  the  hub  e-  of  the  carrier  and 
is  arranged  to  throw  the  threaded  lever  E^ 
into  and  out  of  gear  with  the  screw  shaft  D 
so  that  when  the  operating  lever  L  is  thrown 

15  over  to  its  forward  j)osition  the  projection 
I  on  the  lever  will  strike  the  rocker  N  and 
the  motion  will  be  communicated  to  the 

rocking  lever  P,  throwing  the  threaded 
lever  E^  out  of  mesh  with  the  threads  on  the 

20  screw  shaft  D  stopping  the  forward  move- 
ment of  the  carrier.  A  spring  g  on  the  rod 

G  returns  the  carrier  to  its  original  position 

against  a  stop  g'  on  the  rod  so  that  when 
the    carrier    is   moved    forward    again   the 

26  bugle  call  or  other  record  will  be  repeated; 
the  spring  g  being  compressed  on  the  for- 

ward movement  of  the  carriage.  Wlien  the 
lever  L  is  returned  to  its  normal  position 
shown  in  Fig.  1,  it  actuates  the  rocker  N 

30  and  re-sets  the  threaded  lever  E^  into  en- 
gagement with  the  screw  shaft  so  that  on 

the  forward  movement  of  the  lever  the 

speaker  will  immediately  travel  OA^er  the 
record,  reproducing  the  soimd. 

35  While  I  have  shown  my  invention  as  adapt- 
ed for  use  in  a  graphophone  of  the  type  illus- 

trated, it  will  be  understood  that  tlie  mecha- 
nism for  producing  sound  may  be  varied 

without  departing  from  the  essential   fea- 
40  tures  of  the  invention. 

While  I  have  illustrated  and  described 
two  levers  K  and  J  for  transmitting  motion 
from  one  end  of  the  machine  to  the  other,  it 
will  be  understood  that  in  some  types  of 

45  machines  the  gearing  may  be  changed  so 
that  a  single  lever  may  be  used  for  actuating 
the  rocking  lever  P. 

Certain  of  the  details  of  construction  may 

be  modified  without  departing  from  the  es- 
50  sential  features  of  the  invention  as  the  con- 

struction will  depend  materially  upon  the 
type  of  sound-producing  instrument  used. 

It  will  thus  be  seen  by  the  above  described 
invention  that  any  short  record  can  be  re- 

55  produced  as  a  signal  warning  on  an  auto- 
mobile or  other  vehicle  and  that  the  record 

can  be  repeated  as  often  as  desired. 
I  claim : 
1.  The  combination  in  a  signaling  device 

60  for  vehicles,  of  a  sound  producing  mecha- 
nism including  a  record  and  a  speaker  in 

engagement  therewith ;  a  hand  lever  located 
adjacent  the  driver  seat;  means  operatively 
connecting  the  lever  and  the  sound  produc- 
es ing  device  so  that  when  the  hand  lever  is 

initially  moved  forward  a  signal  will  be 
given  and  upon  the  continuance  of  the  for- 

ward movement  the  speaker  will  be  returned 
to  its  normal  position  to  duplicate  the  sig- 

nal upon  the  next  forward  movement  of  the  70 
hand  lever,  said  hand  lever  when  returned 
to  its  normal  position  tending  to  keep  the 
carrier  in  engagement  with  the  feeding 
means. 

2.  In  a  signaling  device  for  vehicles  hav-  75 
ing  a  horn,  the  combination  of  a  speaker  car- 

rier, a  record  holder,  a  shaft;  a  hand  lever 
ke3'ed  to  the  shaft ;  a  ratchet  wheel  keyed  to 
the  shaft ;  a  gear  wheel  loose  on  the  shaft ;  a 
pawl  on  the  gear  wheel  and  engaging  the   gO 
ratchet  when  the  latter  is  moved  by  the  for- 

ward movement  of  the  hand  lever;  means 

actuated   b}''  the   gear   wheel   to   move   the 
record  and  to  feed  the  carrier  in  one  direc- 

tion; means  actuated  by  the  forward  move-   85 
nient  of  the  hand  lever  to  disengage  the  car- 

rier from  the  feeding  means;  means  inde- 
pendent of  the  gear  wheel  for  moving  the 

carrier  in  the  opposite  direction  when  the 
latter  is  disengaged  from  the  feeding  means ;   90 

said  hand  lever  operating  to  engage  the  car- 
rier with  the  feeding  means  when  returned 

to  its  normal  position. 
3.  In  a  signaling  device  the  combination 

of  a  horn ;  a  record  holder ;  a  speaker  carrier   95 
connected  to  the  horn ;  a  shaft ;  a  hand  lever 
keyed  to  the  shaft;  a  ratchet  keyed  to  the 
shaft;  a  pawl;  means  loose  on  the  shaft  and 
supporting  the  pawl;  said  pawl  engaging 
the  ratchet  when  the  hand  lever  is  initially   100 
moved  forward  to  actuate  the  carrier ;  means 
actuated  by  the  pawl  supporting  means  for 
rotating   the   record   to   produce   a   sound; 
means    actuated    by    the    pawl    supporting 
means  to  feed  the  carrier  in  one  direction;   105 
means  independent  of  the  pawl  supporting 
means  for  moving  the  carrier  in  the  opposite 
direction ;  a  pivotedly  mounted  double  ended 
lever;    means    connecting   one    end    of   the 
double  ended  lever  to  the  speaker  carrier;   no 
means  on  the  hand  lever  and  engaging  the 
double    ended    lever    during    the    forward 
movement  of  the  said  hand  lever  to  disengage 
the  speaker  from  the  feeding  means;  said 
hand  lever  engaging  the  double  ended  lever   115 
during  the  return  movement  to  move  the 
speaker  carrier  into  engagement   with  the 
feeding  means ;  said  hand  lever  being  so  de- 

signed as  to  normally  rest  on  the  double 
ended  lever  and  keep  the  speaker  in  positive   120 
contact  with  the  carrier  feeding  means. 

4.  The  combination  in  a  signaling  horn  in 
automobiles  or  other  vehicles  of  a  sound  pro- 

ducing device  including  a  record  and  a 
speaker  in  engagement  therewith;  means  for  125 
conveying  the  speaker  over  the  record;  a 

hand  "lever  located  adjacent  the  driver  seat; 
means  operatively  connecting  the  lever  and 
the  sound  producing  device  so  that  by  press- 

ing the  lever  forward  a  predetermined  sig-   130 



1,023,016 

nal  will  be  given  and  the  speaker  return  to 
its  normal  position  to  duplicate  the  signal 
upon  the  next  forward  movement  of  the 
hand  lever;  a  pivotedlj^  mounted  yoked  le- 

5  ver;  an  arm  on  the  speaker  and  extending 
through  the  yoked  portion  of  the  yoked 
lever;  a  pivotedly  mounted  double  ended 
lever;  and  means  connecting  one  end  of  the 
yoked  lever  with  one  end  of  the  double  ended 

10  lever;  said  hand  lever  being  operable  on  said 

double  arm  lever  to  actuate  the  yoked  lever 
to  cause  the  speaker  to  engage  or  disengage 
the  conveying  means. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of  15 
two  subscribing  witnesses. 

CHARLES  EAIMOSD  HEIZMANN. 
Witnesses : 

J.  T.  Wanner, 
Harey  L.  Gross. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Richard  Bartholo- 

mew Smith,  a  subject  of  the  King  of  Great 
Britain,  residing  at  Sydney,  New  South 

5  Wales,  Australia,  have  invented  certain  neAV 
and  useful  Irnxorovements  in  Multiple-Rec- 

ord Phonographs,  of  which  the  following  is 
a  specification. 

My    invention    relates    to    phonographs 
10  wherein  I  employ  means  for  carrying  a  plu- 

rality of  records,  say  four,  six  or  more,  each 
of  which  is  adapted  to  be  brought  into  co- 

operative relation  to  a  reproducer  in  such 
manner  that  the  record  will  remain  in  i^lace 

15  and  be  rotated  axially  while  the  reproducer 
travels  along  said  record,  after  which  tlie 
next  record  is  brought  into  position  with 
relation  to  the  reproducer,  so  that  the  afore- 

said operations  may  be  repeated,  and  so  on 
20  throughout  the  number  of  records  used  in 

the  machine. 
The  machine  embodies  a  carrier  for  the 

desired  number  of  records,  means  for  hold- 
ing the  carrier  at  rest,  means  for  rotating 

25  one  record  while  the  carrier  is  at  rest,  a 

reproducer,  and  means  for  imparting  trav- 
ersing motion  to  the  producer. 

One  feature  of  novelty  of  the  new  ma- 
chine consists  in  an  automatic  feed  mecha- 

30  nism  for  the  record  carrier.  This  mecha- 
nism includes  a  shaft  geared  to  the  record- 

carrier,  a  sliding  member,  a  pawl  and 
ratchet  device  actuated  by  the  sliding  mem- 

ber for  operating  the  aforesaid  shaft,  and 
35  means  for  moving  the  sliding  member.  In 

connection  with  the  shaft  and  the  record 

carrier  I  have  provided  a  locking  mecha- 
nism which  holds  the  carrier  at  rest,  but 

which  is  releasable  automatically  at  the  pe- 
40  riod  of  moving  the  carrier,  so  as  to  present 

a  new  record  to  the  reproducer. 
Another  feature  of  my  apparatus  is  a 

means  for  returning  the  reproducer  auto- 
matically to  its  starting  position  after  said 

45  reproducer  shall  have  traA^ersed  one  of  the 
records.  In  addition  to  the  common  feed 

screw,  my  machine  is  equipped  with  a 
coarse  thread  feed  screw  which  is  suitably 
driven,  and  the  traveler  is  equipped   with 

50  two  nuts  or  nut  sections  which  are  adapted 

to  respectively  engage  with  the  feed  and  re- 
turn screws.    A  shiftable  tension  arm  is  as- 

sociated with  the  traveler  so  as  to  hold  it  in 

one  position  or  the  other,  in  order  that  the 
feed  nut  or  the  return  nut  may  have  en-  55 
gagement  properly  with  the  feed  screw  or 
the  return  screw,  according  as  one  or  the 
other  is  in  operation.  Combined  with  this 
tension  arm  are  tripping  devices,  one  on  the 
feed  screw  and  the  other  on  the  return  60 
screw,  said  devices  being  so  related  to  the 
arm  as  to  automatically  shift  the  same  when 
the  traveler  reaches  the  limit  of  its  motion 
in  one  direction  or  the  other. 

Various    other   features    of   my   machine  65 
will  be  hereinafter  desci'ibed  and  defined 
by  the  claims. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings,  forming  a  part  of  this  speci- 

fication,  wherein  like  characters   of  refer-  70 
ence    are    used    to    indicate    corresponding 
parts  in  the  several  figures  of  the  drawings. 

Figure  1  is  an  elevation  looking  at  the 
rear  of  a  multiple  record  phonograph,  con- 

structed in  accordance  with  my  invention;  75 
Fig.  2  is  an  end  elevation  looking  at  the 
right  hand  end  of  the  machine  shown  by 

Fig.  1 ;  Fig.  3  is  a  plan  view  of  the  inven- 
tion, ]")arts  being  broken  away  and  in  sec- 
tion, in  order  to  more  clearly  represent  80 

other  parts;  and  Fig.  4  is  an  elevation  look- 
ing at  the  front  side  of  the  machine;  Fig.  5 

is  a  plan  view  of  a  part  of  the  machine  illus- 
trating automatic  stop  devices  by  which  the 

record  carrier  may  be  arrested  at  the  end  85 
of  the  reproduction  on  each  record  or  at 
every  record  or  third  record;  Fig.  6  is  an 
elevation  looking  at  one  end  of  the  devices 
shown  by  Fig.  5,  and  Fig.  7  is  a  view  look- 

ing at  the  other  end  of  Fig.  5.  90 
A  designates  a  suitable  base,  herein  shown 

in  the  form  of  a  casing  adapted  to  inclose 
the  motor  or  driving  mechanism  for  the  op- 

eration of  the  several  parts  of  the  machine. 
I  \m\e  not  considered  it  necessary  to  show  95 
in  detail  the  motor,  but  in  Fig.  2.  the  driv- 

ing pulley  is  indicated  by  dotted  lines  at  a. 
On  the  base  A  are  the  posts  h,  ha\^ing  suit- 

able bearings  for  the  shaft  B  of  a  record 
carrier.  This  carrier  is  shown  by  the  draw-  100 
ings  in  the  form  of  a  skeleton  reel,  which 
is  constructed  to  accommodate  a  desired 
number  of  mandrels  for  the  appropriate 

number  of  record  cylinders,  said  record  car- 
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rier  being  adapted  to  rotate  on  a  horizontal 
axis,  although  the  carrier  normally  remains 
at  rest  or  in  a  locked  position,  while  the  re- 

producer is  operated  to  have  traveling  mo- 
5  tion  with  respect  to  one  of  the  records  in 

said  carrier.  The  carrier  is  shown  as  having 
a  spider  c  at  one  end,  said  spider  being  pro- 

vided with  a  plurality  of  bearings  c' .  At 
the  other  end  of  the  carrier  is  a  hub  c^, 

10  which  is  equipped  with  a  plurality  of  arms 

c^,  the  latter  corresponding  in  number  to 
the  radial  members  of  the  spider  c,  and  be- 

ing provided  with  appropriate  bearings  c*, 
which  are  in  alinement  with  the  bearings  c' 

15  of  the  spider  c.  The  arms  c^,  however,  are 
pivoted  to  the  hub  c',  in  order  that  each  arm 
and  the  bearing  e*  may  be  adjusted  to  the 
position  indicated  by  dotted  lines  in  Fig.  3, 

thus  throwing  the  arms  c^  out  of  register 
20  with  a  record  cylinder  on  one  of  the  man- 

drels for  the  purpose  of  removing  and  inter- 
changing the  record  cylinders  on  said  car- 

rier. The  hub  c-  and  the  pivoted  arms  c'' constitute  another  spider,  the  members  of 
25  which  are  adjustable,  whereas  the  members 

of  the  spider  c  are  non-adjustable.  The  piv- 
oted arms  c^  are  held  in  their  working  posi- 

tions by  the  spring  members  or  fingers  d 
of  a  j)late  spring  D,  which  is  fastened  to  the 

30  carrier  shaft  B,  or  to  the  hub  <?-,  said  mem- 
bers or  fingers  d  being  arranged  to  act 

against  the  pivoted  ends  of  the  arms  c^, 
for  the  purpose  of  holding  them  in  their 
radial  working  positions.     The  spider  c  is 

35  equipped  with  a  number  of  brackets  <?,  which 
are  fastened  thereto  on  the  outer  side  of 
the  record  carrier,  as  shown  by  the  several 
figures  of  the  drawings,  and  each  bracket 
is  equipped  with  a  bearing  e\  which  is  in 

40  alinement  with  one  of  the  bearings  c'  of  the 
spider  c. 

A  plurality  of  arbors  E  are  journaled  in 

the  bearings  c'  and  e'  of  the  carrier  spider 
c,  one  end  of  each  arbor  being  pointed  so  as 

45  to  engage  one  bearing  e' .  Each  arbor  has 
its  other  end  pointed  to  be  journaled  in  one 

bearing  c*,  on  a  pivoted  arm  &  of  the  other 
spider,  whereb}'  each  arbor  E  is  mounted 
to  rotate  freely  in  the  bearings  of  the  re- 

50  sj)ective  spiders,  and  at  the  same  time  said 
arbor  is  so  mounted  in  the  spider  c  and  one 
of  its  brackets  e,  that  it  will  be  properly 

supported  when  the  arm  c^  is  adjusted  away 
from  the  unsupported  end  of  the  arbor,  for 

55  the  purpose  of  interchanging  the  records 
of  the  mandrel  of  the  arbor.  It  will  be  un- 

derstood that  each  arbor  E  is  equipped  with 

a  mandrel  E',  on  which  is  adapted  to  be 
placed  a  cylindrical  record,  the  latter  being 

60  indicated  at  F.  It  will  be  understood,  fur- 

thermore, that  the  mandrel  E'  and  the  rec- 
ord F,  are  adapted  to  rotate  with  the  arbor 

E,  and  for  the  purpose  of  driving  the  arbor 
E  when  the  recorcl  thereon  is  presented  to 

a  reproducer,  I  have  provided  the  follow-   65 
ing  mechanism :  A  post  g  is  erected  on  the 
base  A,  and  is  provided  with  a  shaft  bear- 

ing g\  see  Fig.  4.    In  this  bearing  is  a  short 
shaft  G,  on  one  end  of  which  is  secured  a 

spur  gear  pinion  g-.    Each  arbor  E  is  pro-  70 
vided  between  the  spider  c  and  the  bracket 
e  with  a  pinion  A,  and  when  the  carrier  is 
rotated  one  step  so  as  to  bring  a  fresh  rec- 

ord into  cooperative  relation  to  a  reprodiieer, 
the   pinion   A   on   the   arbor   of  the   record  75 
which  is  thus  presented  is  adapted  to  mesh 

with  the  pinion  g"^  on  the  shaft  G,  whereby 
the  arbor  and  the  record  are  adapted  to  ro- 

tate on  their  axes.    The  shaft  G  is  extended 

at  one  end  be3^ond  the  bearing  g\  which  is  80 
in  alinement  with  the  driving  pulley  a,  and 

these  two  pulleys  a,  a',  are  connected  opera- 
tively  by  an  endless  driving  belt  a?^  as  indi- 

cated by  full   and  dotted  lines  in  Fig.   2, 
whereby  the  shaft  G  is  driven  automatically  85 
from  the  motor. 

Near  the  front  side  of  the  machine  is  a 
horizontal  track  rail  i,  and  in  suital)le  posts 
i'  near  the  rear  side  of  the  machine  is  a 
track  rod  I,  the  latter  being  parallel  to  the  90 
rail  i.     On  the  track  rod  I  is  a  traveler  J, 
and  from  this  traveler  extends  an  arched 
or  bowed  reproducer  carrier  K,  the  latter 

being  rigid  with  the  traveler  J,  and  extend- 
ing over  the  record  carrier,  so  that  the  free  95 

end  of  the  reproducer  carrier  may  have  en- 

gagement with  the  rail  «',  for  the  ]3urpose of  resting  thereon  during  the  period  that  the 
carrier  K  is  operated  to  impart  the  travers- 

ing movement  to  a  reproducer  L  in  contact   100 
with  one  of  the  cylinder  records  in  the  rec- 

ord carrier.     The  reproducer  L  may  be  of 
the    usual    or    any    preferred    form,    and 
it  is  shown  as  being  mounted  centrally  on 
the  arched  carrier  K,  so  as  to  have  engage-   105 
ment  with  the  uppermost  record  in  the  rec- 

ord carrier.    The  arched  carrier  K  is  repre- 
sented by  Fig.  2  as  having  a  notched  free 

end  /<;,  adapted  for  engagement  with  the  rail 

i.  and  in  this  notched  end  is  fitted  a  bolt  ̂ ',  110 
which  is  adapted  to  be  moved  inward  so  as 
to  rest  on  the  rail  for  the  purpose  of  lifting 
the  record  carrier  so  as  to  maintain  the  re- 
]Droducer  above  the  record  and  prevent  it 
from  engaging  therewith  during  the  opera-   115 
tion  of  removing  and  replacing  the  records. 
My  machine  is  equipped  with  two  screw 

shafts  or  spindles,  the  same  being  located  on 
the  rear  side  of  the  machine,  and  being  dis- 

posed in  horizontal  parallel  positions,  one  120 
above  the  other.  For  the  purpose  of  distin- 

guishing the  two  screw  spindles,  I  Avill  des- 
ignate one  of  them  as  the  feed  screAv  M, 

while  the  other  will  be  designated  as  the  re- 
turn screw  N.  The  feed  screw  M  is  pro-  125 

vided  with  a  continuous  fine  screw  thread, 
while  the  return  screw  has  quite  a  coarse 
thread  running  in  an  opposite  direction  to 
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the  fine  thread,  of  the  screw  M.  The  two 
screws  are  journaled  in  appropriate  bearings 
of  the  post  vi^  which  are  erected,  on  the  base 
A,  and  said  screws  are  driven  from  the  shaft 

5  Gr  by  the  following  means.  In  addition  to 

the  gear  pinion  g'-,  and  the  pulley  a',  the 
shaft  G  is  provided  with  a  gear  «^',  which 
meshes  with  an  idle  gear  ??i-,  that  is  mount- 

ed on  a  shaft  «r  in  the  post  «z-*,  as  indicated 
10  by  full  and  dotted  lines  in  Fig.  2.  This 

gear  ui-  in  turn  meshes  with  a  gear  n  on  the 
screw  M.  It  will  be  seen  that  the  gear  m' 
of  the  shaft  G  drives  the  gear  m-^  which  in 
turn  drives  the  gear  n  of  the  feed  screw  M, 

15  and  this  gear  n  in  turn  drives  the  gear  n'  of the  return  screw  N. 

The  traveler  J  is  provided  with  two  arms, 
O,  P,  the  former  extending  in  an  inclined 
direction  below  the  feed  screw  M,  while  the 

20  latter  extends  from  the  reproducer  carrier 
in  a  horizontal  direction,  so  as  to  lie  over 
the  return  screw  N.  The  arm  O  is  provided 
at  its  free  end  with  a  feed  nut  o.  adapted  to 
have  engagement  with  the  feed  screw   M, 

25  whereby  the  required  motion  will  be  given 
by  the  feed  screw  to  the  traveler  for  moving 
it  in  one  direction  along  the  slide  rod  I. 
The  arm  P  has  a  return  nut  2h  which  is 
adapted  to  mesli  with  the  threads  of  the  re- 

30  turn  screw  X,  but  the  arms  O,  P,  are  so  re- 
lated to  the  traveler  and  to  the  two  screws 

that  only  one  of  the  arms  will  be  presented 
in  position  for  the  nut  thereon  to  engage 
with  one  of  the  screws,  the  nuts  o  and  p 

35  being  adapted  for  engagement  alternately 
with  the  feed  and  return  screws,  respec- 
tively. 

I  have  equipped  ni}-  machine  with  means 
for  automatically  reversing  the  position  of 

40  the  traveler  J,  as  it  approaches  the  limit  of 
its  movement  in  either  direction,  so  as  to 
shift  the  fed  nut  out  of  engagement  with  the 
feed  screw  and  simultaneously  place  the  re- 

turn nnt  into  engagement  Avith  the  return 
45  screw,  and  vice  versa.  Loosely  mounted  on 

the  traveler  J  at  one  end  thereof  is  a  short 

collar  Q,  said  collar  being  provided  with  a 
slot  ̂ ,  in  which  is  adapted  to  play  a  stud  or 

pin  </',  the  latter  being  fast  with  the  trav- 
50  eler  J,  as  shown  by  Fig.  3.  The  collar  Q  is 

shown  as  having  an  upstanding  arm  Q',  on 
Avhich  is  affixed  the  weight  Q-,  and  this  col- 

lar witli  its  weight  is  adapted  to  be  shifted 
fcr  a  limited  distance  within  the  length  of 

55  the  slot  q,  in  order  that  the  weight  may  be 
placed  to  one  side  or  the  other  of  the  vertical 
plane  of  the  traveler,  for  the  purpose  of 
holding  said  traveler  in  the  required  posi- 

tion to  maintain  the  feed  nut  in  ejigagement 
60  with  the  feed  screw  or  the  return  nut  in  en- 

gagement with  the  return  screw.  The  col- 
lar Q  is,  furthermore,  provided  with  an  arm 

R.  which  extends  alongside  of  the  feed  screw 
M,  and  is  provided  with  an  upstanding  fin- 

ger r,  the  latter  being  disposed  in  the  path   65 

of  a  trip  R'  on  the  return  screw  N.     The 
feed  screw  M  is  also  provided  with  a  trip 

R-,  which  is  adapted  for  engagement  with 
the  finger  /',  and  as  the  traveler  moves  in  one 
direction  or  the  other,  the  finger  is  brought  70 
into  engagement  with  one  trip  or  the  other 
on  the  screws,  so  as  to  reverse  the  i^osition 
of  the  weighted  collar,  and  thereby  shift  the 
traveler  so  that  the  nuts  will  be  moved,  the 
one  into  engagement  with  one  screw  and  the   75 
other   out   of   engagement   with    the    other 
screw. 

When  the  feed  screw  M  operates  to  im- 
part movement  to  the  traveler  J,  the  carrier 

K  and  the  reproducer  L,so  as  to  make  said  80 
reproducer  traverse  the  cylindrical  record 
which  is  properly  presented  thereto  by  the 
record  carrier,  the  feed  nut  o  on  the  arm  O 
is  held  in  engagement  with  said  feed  screw 

M  by  the  weight  Q-  on  the  stem  or  arm  Q',  85 
and  at  the  same  time  the  free  end  of  the  re- 

producer carrier  K  rests  on  the  track  rail  *, 
while  the  nut  p  is  lifted  from  engagement 
with  the  reverse  screw  N.     As  the  traAeler  J 
reaches  the  limit  of  this  movement  toward  90 

the  left  in  Fig.  3,  a  part  of  the  trip  R-  en- 
gages with  the  arm  O,  so  as  to  depress  the 

latter  for  the  purpose  of  releasing  the  feed 
nut  o  from  engagement  with  the  screw  M, 
thus  arresting  the  motion  of  the  traveler  J  95 
in  one  direction.     This  operation  turns  or 
rocks  the  traveler  on  the  slide  rod  I,  and  the 

stud  q'  thereof  o^jerates  on  the  collar  Q,  so 
as  to  shift  or  turn  the  position  of  said  collar 

and  of  the  weighted  arm  Q',  thereby  moving  100 
the  carrier  K  and  the  arm  P,  so  that  the  free 
end  of  said  carrier  will  not  engage  with  the 
rail  *,  while  the  return  nut  p  will  be  de- 

pressed into  engagement  with  the  thread  of 
the  return  screw  N.     As  said  return  screw  is  105 
driven  from  the  feed  screw  M,  it  follows 
that  the  nut  p  will  be  operated  to  move  the 
traveler  in  the  opposite  direction  so  as  to 
return  the  carrier  K,  and  the  reproducer  L, 
back    to    the    starting    point.     The  return  lio 
movement  of  the  parts  will  be  at  a  faster 
speed  than  the  feed  motion  given  thereto  by 
the  screw  M,  because  the  return  screw  X  has 
a  coarse  thread  of  quick  pitch,  but  as  the 
traveler  reaches  the  limit  of  its  movement  115 

toward  the  right  of  Fig.  3,  the  trip  R'  will 
engage  with  the  finger  r,  on  the  arm  R  in  a 
way  to  again  rock  or  turn  the  carrier  J,  and 
thereby  disengage  the  return  nut  p  from  the 
return  screw   X,  and  simultaneously  move  120 
the  feed  nut  0  into  engagement  with  the  feed 
screw  M,  as  will  be  readih'  understood. 

The  means  for  automatically  turning  the 
record  carrier  one  step  at  a  time  operates 
in  unison  with  the  traveler  J,  as  I  will  now  125 
proceed  to  describe.  The  shaft  B  of  the 
record  carrier  is  provided  with  a  bevel  gear 
s,  having  meshing  engagement  with  another 
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bevel  gear  s'  on  a  horizontal  shaft  S,  the 
latter  being  journaled  in  appropriate  bear- 

ings, and  extending,  substantially,  at  right 
angles  to  the  shaft  13.  At  its  rear  end  this 

5  shaft  S  is  provided  with  a  ratchet  t,  with 
which  engages  a  feed  pawl  f,  the  latter  be- 

ing pivoted  to  a  feed  slide  T,  supported  in 

a  horizontal  position  by  suitable  posts  t^. 
One  post  is  provided  with  a  check  pawl  t^, 

10  which  is  adapted  for  engagement  with  the 
ratchet  t,  so  as  to  hold  the  shaft  S  against 
rotation  in  its  bearings,  except  when  oper- 

ated upon  by  the  pawl  t\  The  slide  T  is 
normally  impelled   in  one  direction  by  a 

15  suitable  retractor,  such  as  the  spring  T'. 
The  slide  T  is  disposed  in  the  path  of  an 

arm  T^,  which  projects  rearwardly  from  the 
traveler  J,  as  shown  by  Figs.  1  and  3,  and 
as  the  traveler  is  returned  by  the  action  of 

20  the  screw  N  on  the  nut  p,  this  projection  or 
arm  T^  engages  with  the  slide  T,  so  as  to 
move  the  iDawl  f  toward  the  right  in  Fig. 
1.  This  operation  turns  the  ratchet  f  a  dis- 

tance equivalent  to  one  tooth  thereof,  and 

25  the  shaft  S  is  thus  given  a  partial  tiu'n  for 
the  purpose  of  rotating  the  shaft  B  and  the 
record  carrier,  so  that  a  fresh  record  on  one 

of  the  mandrels  E'  is  brought  into  position 
below  the  reproducer  L.     I,  also,  provide 

30  means  for  locking  the  record  carrier  against 
movement,  except  when  acted  upon  by  the 
pawl  and  ratchet  feed  mechanism,  which  is 
moved  at  intervals  by  the  arm  T  of  the 
traveler  J.     In  one  form  of  mj'  invention 

35  the  locking  mechanism  consists  of  a  disk  IT, 

which  is  fixed  to  the  shaft  B,  said  disk  being- 
provided  with  suitable  openings  indicated 

hj  dotted  lines  in  Fig.  3.  A  spring  arm  U' 
is  i^rovided  with  a  stud  adapted  to  enter  one 

40  of  the  openings  of  the  disk  U,  and  this  arm 
is  provided  with  a  projection  «,  which  is 
adapted  to  engage  Avith  a  tooth  of  a  star 
wheel  u\  that  is  fixed  to  the  shaft  S.  The 

tension  of  the  arm  U'  normally  impels  the 
45  stud  into  one  of  the  holes  of  the  disk  U,  for 

the  purpose  of  locking  the  shaft  B  of  the 
record  carrier  against  axial  rotation,  but 
when  the  shaft  S  is  operated  by  the  pawl 
and   ratchet,   as   described,   a   tooth   of   the 

50  star  wheel  u'  pulls  on  the  projection  u  and 
the  arm  U',  so  as  to  withdraw  the  stud  from 
the  disk  U,  thus  permitting  the  shaft  S  to 
turn  the  shaft  B  of  the  record  carrier,  as 
heretofore  described. 

55  The  arm  T-  is  shown  as  being  divided  and 
the  outer  part  thereof  is  pivoted  to  the  inner 
part,  thus  providing  a  jointed  arm.  When 
it  is  desired  to  make  the  reproducer  travel 
a  second  time  over  the  same  record,   and 

60  thereby  repeat  the  reproduction  of  the  mu- 
sical or  talking  number,  the  operator  should 

turn  backward  the  outer  part  of  this  jointed 

arm,  thus  preventing  the  arm  T-  from  op- 
erating the  slide  bar  T  of  the  mechanism 

for  automatically  feeding  the  revoluble  rec-  65 ord  carrier. 

My  machine  is  also  equipped  with  a  stop 
motion  by  which  the  operation  of  the  re- 

producer may  be  arrested  automatically  at 
the  end  of  the  reproduction  from  each  rec-  70 
ord,  and  also  with  a  stop  motion  adapted 
for  adjustment  so  as  to  automatically  pre- 

sent every  second,  third  or  fourth  record  of 
the  record  carrier  to  a  working  position  rel- 

ative to  the  reproducer.  75 
The  stop  device  for  arresting  the  machine 

at  the  end  of  the  reproduction  from  each 
record  is  operated  by  the  return  of  the  re- 

producer carrier  K  to  normal  position.  One 
member  v  of  the  motor  or  driving  mecha-  80 
nism  has  a  stud  v',  see  Fig.  6,  and  with  this 
stud  cooperates  a  stop  lever  V,  hung  on  a 

bracket  v'^  within  the  casing  A.  To  this  le- 
ver is  pivoted  a  link  W,  the  upper  end  of 

which  is  pivoted  to  one  arm  of  a  lever  X,  85 
fulcrumed  on  a  fixed  post  x.  The  other  end 
of  the  lever  X  has  pivoted  thereto  a  jointed 
arm  Y,  the  member  ij  of  which  is  in  the  path 
of  the  reproducer  carrier  K.  As  this  carrier 
is  returned  to  its  starting  position,  after  90 
couipleting  its  travel  along  the  record,  the 
end  /.;•  of  the  carrier  rides  on  the  arm  Y,  so 
as  to  move  the  latter  and  thereby  actuate  the 
lever  X  so  as  to  move  the  lever  V  through 

the  link  W,  whereby  the  operation  of  the  95 
motor  is  arrested.  Should  it  be  desired  to 
allow  the  machine  to  continue  in  operation, 
the  pivoted  member  y  of  the  arm  Y  is 
turned  around  so  as  to  move  it  out  of  the 

path  of  the  record  carrier  K.  ^00 
In  addition  to  the  described  stop  motion, 

I  also  provide  stop  devices  by  which  every 
second,  third  or  fourth  record  may  be  used. 
A  rock  shaft  Z  is  journaled  in  bearings  or 

posts,  and  at  its  ends  this  shaft  has  arms  105 
Z',  Z-.  The  arm  Z-  is  connected  by  a  pin  z 
with  the  lever  X  for  operating  the  latter 
Avhen  the  shaft  is  rocked.  Each  arm  c^  of 
the  spider  for  the  record  carrier  is  provided 

with  a  pivoted  finger  z',  which  is  adapted  HO 
to  be  turned  to  a  position  at  right  angles 
to  the  arm,  as  shown  by  full  lines  in  Figs. 
5  and  7,  or  to  be  turned  to  a  position  in  line 
with  the  arm  as  indicated  by  dotted  lines  in 

Fig.  5.  The  arm  Z'  is  adapted  to  lie  in  the  H^ 
path  of  the  fingers  2'  when  they  lie  at  right 
angles  to  the  arms  c^  for  the  purpose  of  op- 

erating the  arm  Z',  the  rock  shaft  Z,  the 
arm  Z-,  and  the  levers  X  and  V  to  stop  the 
motor.  It  is  evident  that  the  second,  third,  120 
or  fourth  fingers  3'  may  be  adjusted  out  of 
position  so  as  to  clear  the  arm  Z'  and  thus 
permit  the  other  fingers  to  engage  with  said 
arm  for  operating  the  stop  motion  at  the 

required  intervals.  125 
Changes  in  the  form,  size,  proportion,  and 

minor  details  in  construction  may  be  made 

without  departing  from  the  spirit  of  the  in- 
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vention  or  sacrificing  any  of  the  advantages 
thereof,  and  I,  therefore,  reserve  the  right 
to  make  such  alterations  and  modifications 

as  fairly  fall  within  the  scope  of  ni}'  inven- 
5  tion. 

Having  tlius  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent  is: — 
1.  In  an  apparatus  of  the  class  described, 

10  a  record  carrier,  a  traveler  for  a  reproducer, 
a  shaft  geared  to  the  record  carrier,  a  slid- 
able  member  in  the  path  of  the  traveler,  a 
pawl  carried  by  the  slide,  and  a  ratchet 
moiuited  on  the  shaft  and  cooperating  with 

15  said  pawl. 
2.  In  an  apparatus  of  the  class  described, 

a  record  carrier,  a  traveler  for  a  reJDroducer, 
a  shaft  geared  to  the  record  carrier,  means 
actuated   by   the   traveler   for   rotating  the 

20  shaft  with  a  stejD  by  step  motion,  and  means 
controllable  by  the  shaft  for  locking  the 
record  carrier  in  the  intervals  of  the  feed 
given  tliereto  by  the  shaft. 

3.  In  an  aj^paratus  of  the  class  described, 
25  feed  and  return  screws,  a  slide  rod,  a  repro- 

ducer traveler  mounted  to  slide  and  turn  on 
the  rod  and  jDrovided  with  arms,  nuts  car- 

ried by  the  arms  for  alternately  engaging  the 
screws,  a  collar  on  one  end  of  the  traveler 

30  and  leaving  limited  turning  movement  in- 
dependent of  the  traveler,  said  collar  being 

provided  with  a  weighted  arm  and  with  a 
finger,  and  a  trip  on  each  feed  screw  and 
adapted  to  engage  the  finger  of  the  collar. 

35  4.  In  an  apparatus  of  the  class  described, 
feed  and  return  screws,  a  slide  rod.  a  repro- 

ducer traveler  mounted  to  slide  and  turn  on 

the  rod  and  provided  with  arms,  said  trav- 
eler having  a  recess  in  one  end,  nuts  carried 

40  by  the  arms  for  alternately  engaging  the 
screws,  a  collar  loosely  mounted  on  the  trav- 

eler and  having  a  stud  worlring  in  the  recess 
of  the  traveler,  said  collar  being  provided 
with  a  weighted  arm  and  an  arm  carrying  a 

45  finger,  and  a  trip  on  each  of  the  screws  and 
adapted  to  engage  the  said  finger. 

5.  In  a  machine  of  the  class  described,  a 
record  carrier  provided  with  operating 
arms,  means  for  operating  the  carrier,  and 

50  means  controllable  by  said  arms  for  arrest- 
ing the  operating  means. 

6.  In  a  machine  of  the  class  described,  a 
record  carrier  provided  with  operating 
arms,  means  for  operating  the  carrier,  and 

55  means  controllable  by  said  arms  for  arrest- 
ing the  operating  means,  said  operating 

arms  being  adjustable  individually  into  and 
out  of  working  position. 

7.  In  a   machine  of  the  class  described, 
CO  a   recoi'd  carrier,  means   for  operating  the 

same,  a  reproducer  carrier,  a  loclring  lever 
for  arresting  said  operating  means,  another 
lever,  a  jointed  arm  connected  with  the  last 
mentioned  lever  and  adjustable  relative  to 

the  reproducer  carrier,  a  rock  shaft  for  op-  65 
eniting  the  second  lever,  and  means  operated 
by  the  record  carrier  for  rocking  the  shaft. 

8.  In  an  apparatus  of  the  class  described, 
a  .-haft,  a  reel  mounted  thereon  and  carrying 
a  plurality  of  revoluble  record  supporting  70 
arbors,  means  for  operating  the  shaft,  an 
apertured  disk  on  the  shaft,  a  spring  arm 
having  a  pin  engaging  the  apertured  disk, 
and  a  star  wheel  carried  by  the  shaft  oper- 

ating means  and  engaging  the  spring  arm  75 
to  disengage  it  from  the  said  disk. 

9.  In  an  apparatus  of  the  class  described, 
a  motor  having  a  stud  on  a  movable  mem- 

ber thereof,  a  multiple  record  carrier,  a 
traveler,  a  reproducer  carrier  carried  by  the  80 
traveler,  means  for  operating  the  traveler, 
an  arm  projecting  into  the  path  of  the  re- 

producer carrier,  a  pivoted  stop  lever  adapt- 
ed to  be  moved  into  the  path  of  the  stud  of 

the  movable  member  of  the  motor,  and  a  85 
connection  between  the  pivoted  stop  lever 
and  arm  whereby  the  former  will  be  op- 

erated b}^  the  latter. 
10.  In  an  apparatus  of  the  class  described, 

a  record  carrier,  a  motor,  a  traveler,  a  re-  90 
producer  carrier  carried  by  the  traveler, 
means  for  operating  the  traveler,  a  pivoted 
arm  projecting  into  the  path  of  the  repro- 

ducer carrier,  a  pivoted  member  adapted  to 
be  moved  into  the  path  of  a  movable  mem-  95 
ber  of  the  motor,  means  for  operating  said 
member  from  the  arm.  a  shaft,  a  connection 
between  the  shaft  and  pivoted  arm,  and 
means  for  operating  the  shaft  from  the 
record  carrier.  100 

11.  In  an  apparatus  of  the  class  described, 
a  multiple  record  carrier,  a  reproducer  car- 

rier, means  for  operating  the  said  carrier,  a 
spring  pressed  slide,  means  for  operating 
the  multiple  record  carrier  from  the  slide,  105 
and  means  for  operating  the  slide  from  the 
reproducer  carrier. 

12.  In  an  apparatus  of  the  class  described, 
a  shaft,  a  plurality  of  revoluble  record  sup- 

porting arbors  on  the  shaft,  means  for  op-  110 
crating  the  shaft,  a  member  carried  by  the 
shaft,  a  spring  arm  having  interlocking 
engagement  with  the  member,  and  a  mem- 

ber carried  by  the  shaft  operating  means  for 
disengaging  the  spring  arm  from  the  first  115 
named  member. 

13.  In  an  apparatus  of  the  class  described, 
a  multiple  record  carrier,  a  reproducer  car- 

rier,  means   for   operating  the    reproducer 
carrier,  a  spring  pressed  member,  means  for  120 
operating  the  midtiple  record  carrier  from 
the  said  member,  and  means  for  operating 
the  member  from  the  reproducer  carrier. 

14.  In  an  apparatus  of  the  clas=5  described, 
a  multiple^  record  carrier,  means  for  operat-  125 
ing  the  said  carrier  to  bring  the  records  in 
proper  position,  a  rocldng  reproducer  car- 

rier, means  for  rockinc  said  carrier,  a  feed 
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device  for  said  carrier,  controlled  by  the 

rocking  movement  thereof,  means  controlled 
by  the  reproducer  carrier  for  stopping  the 
apparatus  at  the  end  of  the  reproduction  of 
each  record,  and  means  controlled  by  the 
record  carrier  for  stopping  the  apparatus  to 

permit  of  bringing  any  one  of  the  records 
into  working  position. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  xO 
two  subscribing  witnesses. 

EICHxiRD  B.  SMITH. 

Witnesses : 
H.  I.  Bernhakd, 
V.  E.  Nichols. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

'  Commissioner  of  Patents, 





C.  L.  HIBBARD. 
PHONOGEAPH, 

APPLICATION  PILED  JULT31,  1909. 

1,023,250. Patented  Apr.  16, 1912. 
2  SHEETS-SHEET  1. 

Xi0'^ 

M-^ 

m^^^e^^'    ̂   ̂̂      fnvenhr: 
^^    «5?fe<t.-«--«-*6     7^ 

V' 

COLUMBtA    PLANOOftAPH   CO.,  WASHINaTON,  D,  ■ 





C.  L.  HIBBARD. 
PHONOGRAPH. 

APPLICATION  PILED  JULY  31,  1909. 

1,023,250. Patented  Apr.  16, 1912. 
2  SHEETS-SHEET  2. 

Jyy-i^^^S^H^ii^— 

COLUMBtA   PLANOCHAPM   CO..  WASHINGTON,  t).  C. 



UNITED  STATES  PATENT  OFFICE. 
CHARLES  L.  HIBBARD,  OF  EAST  ORANGE,  NEW  JERSEY,  ASSIGNOR,  BY  MESNE  ASSIGN- 

MENTS, TO  THOMAS  A.  EDISON,  INCORPORATED,  OF  WEST  ORANGE,  NEW  JERSEY, 
A  CORPORATION   OF  NEW  JERSEY. 

PHONOGRAPH. 

1,033,250. Specification  of  letters  Patent.  Patented  Apr.  16, 1913. 

Application  filed  July  31,  1909.     Serial  No.  510,595. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  L.  Hibbard. 

a  citizen  of  the  United  States,  and  a  resident 
of  East  Orange,  in  the  county  of  Essex  and 

5  State  of  NeAv  Jersey,  have  made  a  certain 
new  and  useful  Invention  in  Phonographs, 
of  which  the  following  is  a  description. 
My  invention  relates  to  phonographs  and 

more   particularly   to   phonogra])hs   of   the 
10  general  type  shown  in  United  States  Pat- 

ent No.  772,485,  granted  October  18,  1904  to 
Weber  and  Hibbard. 

My  invention  has  for  its  object  the  pro- 
vision of  improved  means  for  raising  and 

15  lowering  the  arm  w-hich  carries  the  repro- 
ducer or  recorder  or  both.  This  arm  is  low- 

ered to  bring  the  reproducer  or  recorder 
stylus  into  contact  with  the  record  and  is 
raised  to  remove  the  same  therefrom  in  order 

20  that  the  record  may  be  changed. 
By  mj^  invention  a  simple  and  effective 

lifting  device  is  jirovided,  which  is  self- 
locking  in  each  of  its  extreme  positions,  and 
which  is  thrown  by  gravity  into  either  ex- 

25  treme  position  without  the  necessity  of  using 
springs. 
My  invention  also  comprises  certain  other 

details  of  construction  which  will  be  here- 
inafter fully  set  forth. 

30  Referring  to  the  accompanying  drawings 
disclosing  one  embodiment  of  my  invention, 

Figui'e  1  represents  a  plan  view  of  a  portion 
of  a  phonograph  equipped  with  my  inven- 

tion.    Fig.  2  is  an  end  elevation  of  so  much 
35  of  a  phonograph  as  is  necessary  to  disclose 

my  invention,  the  carrier  arm  being  shown 
in  raised  position.  Fig.  3  is  a  similar  view 
of  the  carrier  arm,  the  same  being  shown 
in  lowered  position,  and  Fig.  4  is  a  detail 

40  view  showing  the  various  ])ositions  of  the 
stop  and  locking  pin  on  the  lifting  arm  cor- 

responding to  the  movements  of  the  latter. 
Referring  to  the  drawings,  the  standard  1 

of  the  phonograph  which  rises  from  a  suit- 
45  able  base  plate  (not  shown)  carries  the  back 

rod  2  on  which  is  mounted  the  sleeve  8.  the 
carrier  arm  4  being  integral  therewith  or 
secured  thereto.  Parallel  with  the  back  rod 
2  is  the  front  guide  rod  5  which  is  adapted 

60  to  support  the  forward  end  of  the  carrier 
arm  4.  The  feed  nut  6  engages  the  feed 
screw  7  when  the  carrier  arm  4  is  in  lowered 

position  and  is  disengaged  therefrom  when 
the  carrier  arm  is  in  raised  position,  the  feed 

nut  (')  being  carried  by  the  usual  feed  nut  55 
spring  8.     The  spectacle  frame  9,  which  is 
adapted  to  carry  a  recorder  and  a  repro- 

ducer, is  pivotally  mounted  on  the  stud  10, 
the  spectacle  frame  being  thus  mounted  to 
so  rotate  that  either  the  recorder  or  repro-   60 
ducer  may  be  placed  in  operative  position. 
The  screw  or  stud  10  is  carried  by  the  auxil- 

iary arm  11  which  is  pivoted  on  the  pin  12 
carried  by  the  carrier  arm  4.    All  these  parts 
are  of  usual  construction.     It  is  to  be  un-   65 
derstood,  however,  that  my  invention  need 
not  be  applied  to  a  phonograph  employing 
both  a  recorder  and  a  reproducer,  but  that 
it  may  be  used  for  lifting  the  carrier  of  a 
phonograph  equipped   with   both   or  either  70 
of  these  devices. 

The  lifting  lever  18  is  rotatably  and  slid- 
ably  mounted  upon  the  forward  guide  rod 
5,  this  lever  being  preferably  jirovided  with 
a  j^assageway  through  the  lower  end  thereof  75 
through  which  the  said  guide  rod  5  jDasses. 
The  lever  18  is  provided  with  a  handle  14 
for  manipulation  of  the  same.  A  link  15  is 
pivotally  connected  to  the  lever  18  by  means 
of  screw  or  pin  16,  and  is  pivotally  connect-  80 
ed  to  the  carrier  arm  4  by  the  pin  12  already 
referred  to,  link  15  being  mounted  for  free 
rotation  around  both  pins  12  and  1(5.  By 
this  construction,  a  toggle  joint  is  provided, 
the  central  point  of  which  is  the  stud  16  and  85 
the  two  arms  are  tlie  link  15  and  the  por- 

tion of  the  lever  18  between  the  rod  5  and 
the  stud  16  respectively.  By  forcing  the 
handle  14  to  the  right,  as  shown  in  Figs.  2 
and  3.  the  toggle  is  straightened  out  and  90 
the  carrier  arm  raised,  the  stylus  being 
raised  out  of  its  engagement  with  the  record 

17,  while  b}''  movement  of  the  handle  14  to 
the  left,  the  toggle  is  opened  out  and  the 
stylus  lowered  into  engagement  with  the  95 
I'ecord.  The  lever  13  is  stopped  in  its  ex- 

treme movement  to  the  right,  as  shown  in 

Fig.  2,  by  the  engagement  of  pin  16',  which is  carried  on  the  back  of  lever  13,  against 
the  projection  18  of  the  bracket  19  which  is  100 
secured  to  the  carrier  arm  4  by  means  of 
screws  20,  20.  The  lug  21  is  provided  upon 
the  lower  side  of  the  carrier  arm  to  contact 

the  upper  side  of  guide  rod  5  when  the  car- 
rier arm  is  in  its  lowered  position,  thus  105 

stopping  the  forward  movement  of  the  lever 
13  and  forming  a  support  for  the  carrier 
arm  when  in  its  lowered  position. 
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The  bracket  19  is  formed,  as  shown  in 
Figs.  2,  3  and  4,  with  a  guideway  in  which 

tlie  pin  16'  travels,  the  hook  18  forming  a 
stop  for  the  pin  at  the  extreme  moA'cment  of 

5  the  lever  13  to  the  right,  as  shown  in  the 

drawings,  and  the  hook  18'  being  formed  at 
the  extreme  left  of  the  guideway.  The  link 

15  is  provided  preferably  with  a  slot  15' 
in  Avhich  the  pin  16'  has  a  certain  amount  of 

10  lost  motion.  The  object  of  the  provision  of 
this  lost  motion  is  that  when  the  lever  13 

is  in  its  extreme  left  hand  position,  as 

shown  in  Fig.  3,  the  pin  16'  may  be  carried 
into  locking  engagement  with  the  hook  18'. 1 5  When  the  lever  13  has  been  carried  so  far 

to  the  left  in  lowering  the  stylus  into  con- 
tact with  the  record  that  the  stop  21  on  arm 

4  contacts  rod  5,  thus  limiting  the  down- 
Avard  movement  of  arm  4,  the  pin  16'  is  in 

20  the  middle  position  of  the  three  illustrated 

in  Fig.  4.  The  slot  15',  however,  permits 
the  lever  13  to  move  a  slight  additional  dis- 

tance to  the  left,  during  which  pin  16' 
moves  from  the  position  referred  to,  which 

25  is  opposite  the  nose  of  hook  18',  to  the  ex- 
treme left  position  shown,  in  Avhich  hook  18' is  beneath  the  same.  This  locks  arm  4 

against  any  u]3ward  movement  which  other- 
wise might  ensue  on  raising  the  spectacle 

30  frame  about  its  pivot  12  in  shifting  the 
recorder  or  reproducer  from  operative  into 

inoperatiA'e  position. 
It  is  to  be  noted  that  the  parts  are  so  ar- 

ranged that  the  center  of  gravity  of  the  le- 
35  ver  13  is  to  the  left  of  rod  5  upon  Avhich  the 

lever  is  mounted  Avhen  the  carrier  arm  is  in 
its  lowered  position,  and  to  the  right  of  the 
axis  of  guide  rod  5  Avhen  the  carrier  is  in  its 
raised    position,    the    lever    13    inoving   to 

40  either  extreme  position  by  gravity  when 
the  center  of  gravity  of  the  lever  13  passes 
over  the  center  line  of  guide  rod  5.  It 
should  also  be  noted  that  the  carrier  arm  is 
locked    in   both    positions    because    of    the 

45  straightening  out  of  the  toggle  Avhen  the 
parts  are  in  raised  position,  and  the  locking 

of  pin  16'  by  hook  18'  Avhen  the  parts  are  in 
lowered  position. 

Having  now  described  my  invention,  Avhat 
50  I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  follows : 
1.  In  a  phonograph,  the  combination  Avitli 

the  carrier  arm  and  the  rod  upon  Avhich  it 

is  pivotally  mounted,  of  a  lift  lever  for  said 
arm,  a  rod  parallel  to  said  first  named  rod,  55 
upon  which  said  lever  is  pivotally  mounted, 
and  a  link  piA^oted  to  said  arm  and  lever, 
said  link  and  lever  constituting  a  toggle 
joint,  substantially  as  described. 

2.  In  a  phonograph,  the  combination  with  60 
the  carrier  arm  and  the  back  rod  upon 
Avhich  it  is  pivotally  mounted,  of  a  front  rod 
parallel  to  said  back  rod,  a  lever  pivotally 
mounted  upon  and  embracing  said  front 
rod,  and  a  link  piA^otally  connected  to  said  65 
arm  and  lever,  said  link  and  lever  consti- 

tuting a  toggle  joint,  substantially  as  de- 
scribed. 

3.  In  a  phonograph,  the  combination  with 
the  pivotally  mounted  carrier  arm,  of  a  70 
toggle  for  raising  and  loAvering  said  arm, 
said  toggle  comprising  a  plurality  of  piv- 

otally connected  members,  one  pivoted  to 
said  arm  and  the  other  to  a  fixed  part  of  the 

machine,  substantially  as  described.  •  75 
4.  In  a  phonograph,  the  combination  with 

the  pivotally  mounted  carrier  arm,  of  a  tog- 
gle for  raising  and  lowering  said  ai^m,  and 

stop  means  for  limiting  the  pivotal  move- 
ment of  said  arm,  said  toggle  comprising  a  80 

pluralitj'  of  pivotally  connecting  members, 
one  pivoted  to  said  arm  and  the  other  to  a 
fixed  part  of  the  machine,  substantially  as 
described. 

5.  In  a  phonograph,  the  combination  with  85 
the    carrier   arm    and   the   back   rod   upon 
Avhich  it  is  pivotally  mounted,  of  a  front  rod 
parallel  to  said  back  rod,  a  lever  pivotally 
mounted    upon   and   embracing   said   front 
rod,  at  the  lower  end  of  said  lever,  and  a  90 
link  pivotally  connected  to   said   arm   and 
lever  above  said  front  rod,  said  link  and  le- 

ver constituting  a  toggle  joint,  said  toggle 

straightening  out  to  lift  said  arm  and  open- 
ing to  loAver  it,  and  the  piA^otal  connection   95 

of  said  link  to  said  lever  being  so  placed  as 
to  pass  across  the  axis  of  said  front  rod  in 
the  movement  of  said  toggle  from  one  ex- 

treme position  to  the  other,  substantially  as 
described.  loe 

This   specification   sigTied   and   witnessed 
this  29  day  of  July  1909. 

CHARLES  L.  HIBBAED. 
Witnesses : 

John  M.  Canfield, 
Anna  R.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  ichovi  it  may  concern  : 

Be  it  known  that  I,  John^  D.  Barter,  a 
citizen  of  the  United  States,  i-esiding"  at  New 
York  city,  in  the  county  and  State  of  New 

5  York,  have  invented  certain  new  and  nseful 
Improvements  in  Attachments  for  Phono- 

graphs and  Like  Machines,  of  which  the 
following  is  a  specification. 

My    invention   relates   to    an   attachment 
10  adapted  to  be  nsed  in  connection  with  a  pho- 

nograph or  other  similar  sound  reproducing 
machine  and  has  for  its  object  to  produce 
an  instrument  that  will  amplify  the  sounds 
reproduced  from  the  record  ancl  which  shall 

15  accomjilish  this  without  impairing  the  tim- 
bre and  tone  qualities  of  the  record  being- 

translated,  a  defect  that  is  common  to  am- 

plif^'ing  horns  such  as  arc  usually  employed 
in  connection  with  sound  reproducing  ma- 

20  chines;  and  which  often  renders  their,  use. 
especially  in  parlors  and  small  apartments, 
objectionable. 

Tlie  invention  will  be  hereinafter  de- 
scribed and   is  illustrated   in  its  preferred 

25  form  in  the  accompanying  di'awings,  where- 
in— 
Figure  1  is  a  side  view  of  an  instrument 

embodying  my  invention  applied  to  a  sound 
reproducing  or  talking  machine  of  a  well- 

30  known  type.  Fig.  2  is  a  rear  elevation  of 
tlie  attachment.  Fig.  3  is  a  front  elevation 
of  the  same,  the  front  wall  of  the  casing 
being  removed.  Fig.  4  is  a  similar  view  to 
Fig.  3  with  the  sounding  board  removed  and 

35  parts  being  in  section.  Fig.  5  is  a  longi- 
tudinal sectional  view  through  the  complete 

attachment.  Fig.  6  is  an  elevation  of  the 
sounding  board  detached.  Fig.  7  is  an  edge 
view   of   the   sounding   board   drawn   to   a 

40  larger  scale.  Figs.  8  and  9  are  detached 
views  of  the  support  for  the  attachment. 

In  tlie  accompanying  drawings  A  desig- 
nates the  casing  of  a  talking  machine,  pro- 
vided with  mechanism  for  supporting  and 

45  revolving  a  record  B.  with  which  engages 
the  stylus  C.  connected  with  the  sound  Idox 
D.  These  parts  may  be  of  any  usual  or  ap- 

proved construction  as  they  form  no  part  of 
my  invention,  which  is  adapted  to  be  used 

50  in  connection  with  talking  machines  of  a 
wide  A^ariety  of  styles. 

The  instrument  which  constitutes  ni}^  in- 

vention is,  as  a  whole,  designated  E,'^  and takes  the  place  of  the  amplifying  horn  usu- 

ally employed  with  talking  machines.    It  is  55 
sujDported   from   a   rocking  or  swivel  sup- 

port F  mounted  in  a  bracket  G,  extending 
from  the  casing  A,  by  means  of  an  arm  H, 
which  has  an  adjustable  connection  I  with 
the  casing  of  the  in.strument  E.     This  in-  60 
strument    consists    essentially    of   a    hollow 
casing    in    which    is    mounted    a    sounding 
board,   and   a   tiibular  stem   or   sound-con- 

ducting tube   uniting  the  casing  Avith  the 

sound  box  D.     This'tubular  stem  is  desig-  65 nated  2  and  is  preferably  straight,  with  an 
offset  3  at  its  end.  adapting  it  to  be  readily 
attached  to  the  tubular  stud  with  which  the 
sound  box  D  is  provided.     A  packing  4  of 
rubber,   felt,  or  other  suitable  material,  is  70 
provided  at  the  end  of  the  offset  3  for  the 
better  connection  with  the  stem  of  the  sound 
box.    The  stem  2  opens  into  a  hollow  casing, 
wliich  is  preferably  a  shallow  box  approxi- 

mately circular  in  outline  and  closed  by  end  75 
walls  6  and  7.  one  of  which  is  preferablv  re- 

movable.   The  opening  from  the  stem  into 
the  casing  is  preferably  controlled  by  a  gate 

or  valve  8.  adapted  to  be  operated  from'the outside,  by  a  handle  0.     By  means  of  this  80 
valve  the  volume  of  the  sound  entering  the 
casing  from  the  somid  box  D  may  be  regu- 

lated.   Within  the  casing  5  there  is  mounted 
a  sounding  board  10,  Avhich  I  ]H-efer  to  form 
of  thin  and  renosant  wood.    It  is  preferably  85 
seated    upon    a    narrow    ledge    or    seat    11 
formed  in  or  carried  by  the  rim  12  of  the 
casing  and  is  held  in  place  bv  a  clamping 
ring  13.     I  have  found  that  the  volume  of 
the  tones  reproduced  by  the  sounding  board  90 
is  increased  if  the  latter  has  formed  in  it 
a  number  of  perforations  14.  and  that  the 
best  effects  are  produced  if  these  are  located 
in  a  group  situated  between  the  center  of 
the  board   and   its  periphery.     I  have  also  95 
discovered  that   the   clearness  of  the  tones 
reproduced  and  their  beauty  i^  increased  if 
there  is  attached  to  one  face  of  the  sound- 

ing  board,    surrounding    or    covering    the 

apertures  14,  a  cell  15,  'which  is  preferably  100 formed    of   thin    wood   like    the    sounding 
board,  and  consisting  of  a  small  perforated 

plate  IG,  supported  at  a  short  distance  fi-om, 
and  substantially  parallel  with,  the  sound- 

ing board,  b}-  a  wooden  rim  17  which  is  also  105 
preferably  perforated,  as  indicated  at  18. 

In  one  wall  of  the  sound  casing  5,  which 
itself  is  formed  of  rigid,  resonant  material, 
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there  is  an  opening  19  opposite  tlie  cell  15, 
and  aiDproximately  the  size  of  the  outline 
of  the  latter. 

I  have  also  found  that  the  quality  of  the 

5  tones  produced  by  my  instrument  is  im- 
proved if  the  hollow  stem  be  open  at  both 

ends,  at  one  end  into  the  casing  carrying  the 
sounding  board,  as  described,  and  at  the 
other  end  into  the  open  air.  as  indicated  at 

10  20.  This  latter  opening  need  not  be  large, 
but  is  important.  The  stem  when  thus  con- 

structed constitutes  an  open  sounding  tube 
communicating  with  the  tone-producing  de- 

vices  at   one  end   and   with   the   sounding 
15  board  chamber  at  the  other. 

When  an  instrument  such  as  I  have  de- 
scribed is  applied  to  a  soimd-reproclucing  or 

talking  machine,  as  indicated  in  Fig.  1, 
the   reproduced   sounds   are   amplified,   but 

20  not  to  an  undesirable  degree,  and  are  found 
to  have,  to  a  remarkable  extent,  the  timbre 
of  the  original  sound  recorded.  The  sovmds 
are  very  clearh'  reproduced  and  the  harsh, 
grating  and  metallic   sounds,  so  often  in- 

25  cident  to  the  use  of  talking  machines  are 
reduced  to  a  minimum,  or  even  entirely 
eliminated. 
What  I  claim  is: 
1.  The  combination  with  the  sound  box 

30  of  a  sound  reproducing  machine,  of  a  casing 
containing  a  perforated  soimding  board  and 
a  tubular  connection  between  the  casing  and 
the  sound  box  open  at  one  end  into  the  cas- 

ing and  at  the  other  into  the  atmosphere. 
35  2.  The  combination  with  the  sound  box 

of  a  talking  machine,  of  a  casing  inclosing  a 
perforated  sounding  board,  a  cell  carried 
by  the  board  and  inclosing  the  perforations, 
and  a  tubular  connection  between  the  cas- 

40  ing  and  the  sound  box,  and  open  at  one 
end  into  the  casing  and  at  the  other  end  into 
the  atmosphere. 

3.  The  combination  with  the  sound  box 

of  a  talking  machine,  of  a  casing  inclosing 
45  a  sounding  board  having  a  series  of  open- 

ings adjacent  one  edge,  and  a  cell  carried  by 
the  board  and  inclosing  the  openings  therein. 

4.  The  combination  with  the  sound  box  of 

a  talking  machine,  of  a  casing  containing  a 
50  sounding  board  in  which  are  iformed  a  num- 

ber of  perforations,  arranged  in  a  group  lo- 
cated between  the  center  of  the  board  and  its 

periphery,  a  tubiilar  connection  between  the 

sound  box  a.nd  the  casing,   and   a   cell  _at- 
55  tached  to  the  sounding  board  and  inclosing 

the  perforated  portion  thereof. 
0.  The  combination  with  the  sound  box  of 

a  talking  machine,  of  a  casing  containing  a 
perforated  sounding  board,  a  tubular  con- 

nection between  the  sound  box  and  the  cas-  60 
ing,   and   a   cell   attached  to  the   sounding 
board  and  inclosing  the  perforated  portion 
thereof. 

6.  The  combination  Avith  the  sound  box  of 

a  talking  machine,  of  a  casing  containing  a  65 
sounding  board  in  which  are  formed  a  num- 

ber of  perforations,  arranged  in  a  group  lo- 
cated between  the  center  of  the  board  and 

its  periphery,  a  tubular  connection  between 
the  sound  box  and  the  casing,  and  a  cell  70 
attached  to  the  sounding  board  and  cover- 

ing the  perforations  therein. 
7.  The  combination  Avith  the  sound  box  of 

a  sound  reproducing  machine,  of  a  casing 
of  rigid  resonant  material,  a  sounding  board  75 
supported  therein,  the  board  being  perfo- 

rated, a  cell  attached  to  the  sounding  board 

and  covering  the  perforated  portion  there- 
of, consisting  of  a  thin  perforated  plate 

sulDstantially  parallel  Avith  and  a  short  dis-  80 
tance  from  the  face  of  the  sounding  board, 
and  a  rim  uniting  the  said  plate  with  the 
sounding  board,  and  a  tubular  connection 
between  the  casing  and  the  sound  box. 

8.  The  combination  with  the  sound  box  of  85 
a  soiuid  reproducing  machine,  of  a  casing 
of  rigid  resonant  material,  a  sounding 

board  supported  therein,  the  board  being- 
perforated,  a  cell  attached  to  the  sounding 
board  and  covering  the  perforated  portion  90 
thereof,  a  tubular  connection  between  the 
casing  and  the  sound  box  open  at  both  ends, 
at  one  to  the  atmosphere  and  at  the  other 
into  the  casing,  and  a  valve  controlling  the 
opening  betAveen  the  tubular  connection  and  95 
the  casing,  the  Avail  of  the  casing  opposite 
the  cell  being  ]ierforated. 

9.  The  combination  with  the  sound  box  of 
a  sound  reproducing  machine,  of  a  casing, 
a  sounding  board  supported  therein  and  100 
having  a  series  of  openings  therein,  a  cell 
attached  to  the  sounding  board  and  cover- 

ing the  perforated  portion  thereof,  and  a 
tubular  connection  between  the  casing  and 

the  sound  box.  105 
10.  The  combination  Avith  the  sound  box 

of  a  reproducing  machine,  of  a  casing,  a 

sounding  board  supported  therein  and  hav- 
ing a  series  of  openings  therein,  a  cell  at- 

tached to  the  sounding  board  and  covering  110 
the  perforated  portion  thereof,  the  casing 
having  an  opening  opposite  the  cell,  and  a 
tubular  connection  between  the  casing  and 
the  sound  box. 

JOHN  D.  BARTEK. 
Witnesses : 

John  S.  Bariver, 
Geo.  B.  Pitts. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressins  tUp    •  Commissioner  of  Patents. 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I.  Cyrus  C.  Shiglet,  a 

citizen  of  the  United  States,  residing  at  the 
city  of  Grand  Eapids,  county  of  Kent,  State 

5  of  Michigan,  have  inyented  certain  neAy  and 
useful  IniiDroyements  in  Phonographs,  of 
which  the  following  is  a  specification. 

This  inyention  relates  to  improyements  in 
phonographs. 

The  main  objects  of  this  inyention  are: 
First,  to  proyicle  in  a  phonograph  an  ini- 
proAed  control  mechanism  for  the  yarious 
coacting  parts.  Second,  to  proyide  in  a 
phonograph  an  improyed  carriage  control. 

15  Third,  to  proyide  in  a  phonograph  an  im- 

proyed record  driying  mechani"sm.  Fourth, to  proyide  in  a  phonograph  an  improyed 
record  magazine.  Fifth,  to  proyide  in  a 
phonograph  an  improyed  magazine  lock  and 

20  adjusting  mechanism  therefor.  Sixth,  to 
proyide  an  improyed  magazine  phonograph, 
which  is  simple  and  compact  in  structure 
and  easily  operated,  and.  further,  one  which 
is  not  likely  to  be  broken  by  an  unskilled 

25  operator  or  to  get  out  of  repair  in  use. 
Further  objects,  and  objects  relating  to 

structural    details,    Ayill    definitely    appear 
from  the  detailed  description  to  follow. 

I  accomplish  the  objects  of  my  inyention 
30  by  tlie  deyices  and  means  described  in  the 

following  specification. 
The  structure  described  constitutes  one  ef- 

fectiye  embodiment  of  my  inyention.    Other 
embodiments  would  be  readily  deyised  by 35  those  skilled  in  the  art. 

The  inyention  is  clearly  defined  and  point- 
ed out  in  the  claims. 
A  structure  constituting  an  effectiye  and 

preferred  embodiment  of  the  features  of  my 
40  inyention  is  clearly  illustrated  in  the  acconi- 

panying  drawing,   forming  a  part  of  this 
s^Decification.  in  which : 

Figure  I  is  a  detail  front  eleyation  of  a 
structure  embodying  the  features  of  ni}^  in- 

45  yention,  the  operating  parts  on  the  outside 
of  the  casing  only  being  shown.  Fig.  II 
is  a  rear  eleyation  of  the  magazine  and  op- 

erating mechanism  of  my  improyed  phono- 

graph. Fig.  Ill  is  a  "horizontal  section, 50  taken  on  a  line  corresponding  to  line  3 — 3  of 
Fig.   II,   the   control  leyer  being   omitted. 

Fig.  IV  is  a  detail  yertical  section,  taken  on 
a  line  corresponding  to  line  4 — 4  of  Fig. 
Ill,  showing  details  of  the  sound-box  car- 

riage. Fig.  y  is  a  detail  yertical  section,  55 
taken  on  a  line  corresponding  to  line  5 — 5 
of  Fig.  III.  Fig.  VI  is  a  detail  yertical  sec- 

tion, taken  on  a  line  corresponding  to  line 
6—6  of  Fig.  V,  showing  details  of  the  con- 

trol mechanism.  Fig.  VII  is  a  detail  sec-  60 
tion,  taken  on  a  line  corresponding  to  line 
7— 7  of  Fig.  VI.  Fig.  VIII  is  a  detail  yiew 
partially  in  section,  showing  structural  de- 

tails of  the  carriage  6.  Fig.  IX  is  an  en- 
larged detail  section  taken  on  a  line  corre-  65 

sponding  to  line  9—9  of  Fig.  I  showing  de- tails of  the  index. 

In  the  drawings,  similar  reference  char- 
acters refer  to  similar  parts  throughout  the 

seyeral  yiews,  and  the  sectional  yiews  are   70 
taken  looking  in  the  direction  of  the  little 
arrows  at  the  ends  of  the  section  lines. 

Referring  to  the  accompanying  drawing, 
I  illustrate  only  parts  of  the  casing  to  show 
tlie  supports  for  the  operating  mechanism.  75 
The  casing  and  frame  shown  comprise  a 
front  wall  1,  side  walls  2,  rear  wall  3,  and 
horizontally-disposed  pieces  4  and  5.  The 
sound-box  carriage  6  is  proyided  with  a  way 
and  control  mechanism,  preferably  consist-  80 
ing  of  the  rod  7  on  which  is  mounted,  for 
longitudinal  and  rocking  moyement,  a  con- 

trol member  8.  The  carriage  6  is  slidably 
mounted  on  this  member  8.  ̂ The  feed  screw 9  is  arranged  parallel  with  the  carriage  way,   85 
the  carriage  being  proyided  with  a  screw- 

engaging  member""  6'.     The  control  member 8  is  adapted  to  be  rocked  on  the  rod  7  to  lift 
the  carriage  from  engagement  with  the 
screw.     This  lifting  means  consists  of  arms  90 
10  and  11  on  the  sleeye  by  which  the  rod  12 
is  carried,  the  rod  being  arranged  to  engage 
the  under  side  of  the  carriage, — see  Figs^III 

and  IV.  On  the  control  "^member  8"  is  an arm  13,  which  rides  up  on  the  inclined  pin  95 
14  when  the  control  member  is  shifted  to 
its  initial  position,  thus  rocking  it.  The  car- 

riage control  8  is  returned  to  its  initial  po- 
sition by  means  of  the  spring  15,  one  end  of 

which  is  connected  to  the  arm  13  and  the  100 
other  to  a  supporting  arm  16.     This  spring 
is  so  connected  to  the  control  member  that 
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it  also  serves  to  hold  it  yieldingly  in  its  for- 
ward position. 

When  the  parts  are  in  the  position  shown 
in  the  draAvings,  the  control  member  is 

5  rocked  forwardly  to  bring  the  carriage  into 

engagement  with  the  feed  screw.  The  con- 
trol member  is  retained  in  this  position  by 

means  of  the  catch  17,  which  is  provided 
with  an  engaging  portion  18  adapted  to  en- 

10  gage  the  arm  13, — see  Figs.  V  ancl  VI.  The 
catch  17  is  released  by  the  carriage  Avhen  it 
reaches  the  end  of  its  movement,  and,  Avhen 
released,  the  spring  15  shifts  the  control 
member,  ancl,  as  stated,  the  arm  13,  riding 

15  lip  on  the  inclined  member  14,  rocks  the  con- 
trol member  and  lifts  the  carriage  from  the 

feed  screw  ancl  also  the  sound-box  from  the 
record. 

The   records,   as    19,    are    supported    and 

20  driven  in  proper  I'elation  to  the  reproducer 
by  means  of  a  pair  of  mandrel  members  20 
and  21,  which  are  adapted  to  engage  the 
ends  of  the  cylindrical  records,  as  clearly 
illustrated  in  the  drawings.     The  mandrel 

25  member  20  is  a  driven  member,  its  shaft  or 
spindle  22  being  mounted  in  a  suitable  bear- 

ing bracket  23  on  the  frame  piece  5.  On  the 
shaft  or  spindle  22  is  a  belt  pulley  24,  for 
the  motor  belt  25.    The  feed  screw  9  is  con- 

30  nected  to  the  shaft  22  by  means  of  the  gears 
26  and  27.  The  mandrel  member  21  is 
mounted  for  longitudinal  adjustment.  The 
bearing  28  for  the  shaft  or  spindle  29  of  the 
mandrel  member  21  is  sliclably  mounted  in 

35  the  bearing  bracket  30,  moiinted  on  the  plate 
or  frame  piece  5.  The  bearing  28  is  prefer- 

ably sleeve-like  or  tubular,  and  is  provided 
v^'ith  a  longitudinal  groove  31,  with  which 
the  screw  32  engages  to  prevent  its  turning. 

40  The  spindle  29  is  retained  in  the  bearing  by 
means  of  the  screw  33,  which  engages  the 
annular  groove  34  in  the  spindle.  A  thrust 
bearing  ball  35  is  preferably  provided  for 
the  end  of  the  spindle. 

45  The  mandrel  member  21  is  shifted  to  en- 
gage ancl  release  the  records  by  the  control 

member  8.  The  means  by  which  this  is  ac- 
complished in  the  structure  illustrated  con- 

sists of  the  tappet  pin  36  carried  by  the 
50  collar  37  on  the  bearing  28.  This  tappet  pin 

is  arranged  to  be  engaged  by  the  arm  13 
and  by  the  tappet  39.  carried  by  the  arm,  so 
that,  when  the  control  member  is  shifted  to 
the    position    shown    in    the    drawing,    the 

55  manctrel  member  is  engaged  with  the  record 
to  pick  the  same  up  from  the  holder  or 
magazine  and  properly  support  it  in  rela- 

tions to  the  carriage.  AVhen  the  control 
member  is  shifted  to  its  initial  or  carriage 

dO  disengaging  position,  the  tappet  39  engages 
the  pin  ancl  disengages  the  mandrel  member 
from  the  record.  To  hold  the  mandrel  mem- 

ber yieldingly  in  engagement  with  the  rec- 
ord under  spring  tension,  I  provide  a  coiled 

spring  40,  the  arm  41  of  which  is  connected  65 
to  the  pin  42  on  the  collar  43,  while  the  other 
arm  44  of  the  spring  is  connected  to  the  stud 
45  on  the  frame.  The  spring,  thus  sup- 

ported and  connected,  serves  to  hold  the 
mandrel  member  21  in  both  positions, — ^that  70 
is,  the  spring  is  thrown  past  the  center  by 
means  of  the  control  member  8,  ancl,  Avhen 
thus  shifted,  acts  in  both  directions. 

To  insure  the  disengaging  of  the  record 
from  the  mandrel  member  20,  I  preferabl}^  75 
provided  a  tappet  46,  adapted  to  engage  the 
record  supported  by  the  mandrel  when  the 
control  member  8  is  returned. 

The  magazine  illustrated  consists  of  the 
wheel  47,  carried  by  the  shaft  48,  mounted  80 
in  suitable  hangers  49,  depending  from  the 
frame  piece  5, — see  Fig.  IV.     The  magazine 
is    provided    Avith    a    plurality    of    record 
holders  50.  which  are  i^referably  formed  in- 

tegrally of  a  strip  of  sheet  metal,  bent  into   85 
a  series  of  cjdindrical  loops,  the  holders  be- 

ing open  at  their  ends  to  alloAv  the  records 
to  be  picked  np  by  the  mandrel  member, 

and  being  open  on  their  outer  sides  to  pei'- 
mit  the  records  being  engaged  by  the  sound-  90 
box  stylus,  as  it  is  carried  along  by  the  car- 

riage.      The    holders    support    the    records 
loosely,  so  that  they  can  be  shifted  longi- 

tudinally therein  and  picked  up  and  driven 
by  the  mandrels  Avithout  engaging  the  Avails  95 
of  the  holders  while  being  so  driven. 

In  loading  the  magazine,  the  records  are 
simply  slipped  into  the  holders,  the  onl}^  care 
required  being  to  make  sure  that  they  are  in 
right  end  to.  Guards  51,  formed  of  curA^ed  100 
wires,  are  preferably  provided  for  the  ends 
of  the  holders.  These  guards  hang  from 
the  frame  piece  5,  and  are  positioned  so  that 
the  holders  revolve  between  them  as  the 

magazine  is  revoh'ed.  105 
The  magazine  is  provided  Avith  an  index 

dial  53,  arranged  on  the  front  of  the  casing, 
as  illustrated.  The  shaft  54  of  the  index 
hand  55  is  connected  by  the  chain  56  and  the 
sprocket  wheels  57  and  58  to  the  shaft  48  on  110 
the  magazine,  so  that,  as  the  magazine  is 
reA^oh^ed,  this  index  hand  is  revolved.  The 
magazine  is  rcA^oh^ed  preferably  by  means 
of  the  crank  59,  Avhich  is  provided  with  a 
pulley  60  for  the  belt  61.  which  engages  the  115 
pulley  58  on  the  magazine  shaft  48.  This 
belt  connection  is  ]Dref erred,  as  it  provides 
a  simple  driving  means  permitting  slippage 
in  the  CA^ent  that  the  crank  should  be  turned 

Avhile  the  magazine  is  locked  so  that  no  in-  120 

jury  results. 
The  magazine  is  locked  in  playing  posi- 

tion, ancl  is  preferably  brought  into  proper 

playing  joosition,  relative  to  the  sound-box, 
by  means  of  a  lockina^  member  62.  The  125 
member  62  is  substantially  A-shaped,  it  be- 

ing provided  with  a  pair  of  diverging  arms 
63  and  64,  adapted  to  engage  the  pins  65  on 
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the  magazine.'  These  pins  65  are  placed  at 
uniform  distances  around  the  magazine, 
there  being  a  jiin  for  each  record  holder. 
The  distance  between  the  ]:)oints  of  the  arms 

5  03  and  04  is  slightly  less  than  the  distance 
or  space  between  the  pins, — so,  that,  it  is 
impossible  for  the  locking  plates  to  engage 
two  pins  at  the  same  time.  The  arm  64  is 
])referabl3'  provided  with  an  inclined  pin- 

10  engaging  surface  66,  which,  should  it  en- 
gage one  of  the  pins,  is  adapted  to  shift  the 

magazines  slightly,  so  as  to  bring  one  of  its 
])ins  between  the  arms.  The  arm  64  is  some- 
AAliat  longer  than  the  arm  63.     As  the  dis- 

15  tauce  between  the  outer  end  of  this  inclined 

])in-engaging  surface  and  the  point  of  the 
other  arm  is  greater  than  the  distance  be- 

tween the  pins,  the  lock  is  always  sure  to 
engage  one  pin  and  to  swing  the  magazine 

20  into  operative  position. 
The  locking  member  62  is  preferably  pro- 

vided with  a  slot  67  at  the  apex,  adapted  to 

I'eceive  a  ]Mn,  and,  when  a  pm  is  engaged  in 
this  slot,  the  magazine  is  locked  in  position. 

25  The  locking  member  02  is  mounted  on  the 
longitudinally  movable  rod  08,  carried  by 
the  bearing  members  69  and  70.  A  spring, 
Avhich  is  preferabl}^  arranged  on  the  rod  be- 

tween the  beai-ing  member  69  and  the  mem- 
30  ber  02,  shifts  the  locking  member  to  its  in- 

0]:)erative  position.  The  rod  08  is  provided 
with  an  arm  72,  having  a  catch  73  thereon 
coacting  with  the  catch  74  on  the  control 
member  8.    When  the  control  member  is  in 

35  the  position  shown  in  the  drawings,  the 
catches  73  and  74  engage  and  the  locking 
plate  is  retained  in  position.  When  the 
control  member  is  rocked  to  disengage  the 
carriage,  these  catches  are  disengaged  and 

40  the  locking  member  released  and  is  returned 
to  its  inoperative  position  l)y  means  of  the 
spring  71. 

The  locking  member  is  shifted  to  its  lock- 
ing or  engaging  position  on  the  setting  of 

45  the  carriage.  The  carriage  is  set  or  shihed, 
and  also  the  control  member  is  shifted  to 

the  position  shown  in  the  drawings,  by 
means  of  the  actuating  lever  75,  one  end  of 
which  jDrojects  through  the  slot  70  in  the 

50  front  wall  of  the  casing.  This  lever  is 
mounted  in  a  bearing  77  and  provided  with 
a  downwardly-projecting  arm  78,  adapted 
to  engage  the  projection  79  on  the  carriage, 
so  that,  when   the   lever  is  thrown   down- 

55  wai'dly.  the  carriage  is  thrown  over  to  its 
starting  position,  and  also  the  control  mem- 
I>er  is  shifted  and  the  locking  plate  62  actu- 

ated, the  arm  72  of  the  locking  plate  being 
positioned  to  be  engaged  by  the  arm  of  the 

60  carriage.  The  control  member  8  also  serves 
to  control  the  motor  80.  which  is  shown 

mainly  in  conventional  form.  The  motoi- 
is  preferably  mounted  on  the  upper  frame 
piece  4.    The  motor  control  dog  81,  shown 

in  its  disengaged  position  in  Fig.  2,  coacts  65 
with  the  stojD  wheel  82,  having  a  stop  pin 
83  thereon.  The  dog  81  is  connected  by  the 
rod  84  to  the  arm  11  on  the  control  member 

8,  so  that,  when  the  control  member  is  actu- 
ated to  bring  the  carriage  to  its  plaj'ing  po-  70 

sition,  the  motor  is  released,  and,  at  the  end 
of  the  movement  of  the  carriage,  the  motor 
is  stopped  automatically.  The  motor  crank 
85  is  preferably  arranged  on  the  front  wall 
of  the  casing,  as  shown  in  Fig.  L  75 
Onh'  a  portion  of  the  horn  86  is  illus- 

trated, as  it  forms  no  part  of  this  invention. 
It  is  connected  by  a  suitable  flexible  connec- 

tion, as  87,  to  the  sound-box. 
The  setting  or  actuating  lever  75  is  pro-  80 

vided  with  a  coin  control  mechanism,  the 
details  of  which  are  not  described  as  claims 
to  such  features  have  been  withdrawn  from 
this  application.  I  will  now  describe  the 
operation  of  my  improved  machine.  85 

The  machine  is  first  adjusted  to  bring  the 
desired  record  into  playing  position  and  this 
is  indicated  by  the  index  described.  The 
actuating  lever  75  is  then  forced  down- 

wardly' and  the  arm  78  thereof  engages  the  90 
projection  79  on  the  carriage  6  and  sets  the 
carriage.  This  same  movement  through  the 
connections  described  actuates  the  magazine 
locking  member  62.  bringing  the  record  to 
the  exact  reproducing  position,  as  well  as  95 
locking  the  magazine  in  that  position.  This 
movement  also,  through  the  connections  de- 

scribed, namely,  the  tapi^et  members  on  the 
carriage  control  member  and  the  coacting 
tappet  member  on  the  movable  mandrel  100 
member,  engages  the  mandrels  with  the 
record,  picking  the  record  up  from  the 
magazine.  The  control  member  is  actuated 
against  the  tension  of  {he  spring  15  and  is 
engaged  in  its  set  i:)osition  by  the  catch  17.  105 
The  control  member  is  shifted  to  its  set  po- 

sition by  the  setting  of  the  carriage  which 
engages  the  left-hand  end  of  the  control 
member  toward  the  end  of  the  setting 
stroke.  As  the  control  member  is  moved  110 
forward,  the  arm  13  thereon  sliding  on  the 
inclined  pin  14  rocks  the  control  member 
forwardly  and  permits  the  carriage  to  en- 

gage with  the  feed  screw  and  brings  the 
reproducer  into  operative  engagement  with  115 
the  record  when  the  carriage  reaches  its  set 
position.  This  forward  rocking  movement 
of  the  carriage  control  member  through  the 
connection  described  releases  the  motor. 

The  carriage  is  driven  by  its  feed  screw  un-  120 
til  the  carriage  engages  and  releases  the 
catch  17,  when  the  spring  15,  acting  on  the 
control  member,  carries  it  to  its  initial  po- 

sition. During  this  movement,  the  arm  13 
sliding  on  the  pin  14  rocks  the  control  mem-  125 
ber  rearwardly  to  disengage  the  carriage, 

and  through  the  tappet  connection  de- 
scribed, the  record  is  released  as  well  as  the 
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magazine  locked.    Also  the  motor  is  stopped. 

This  completes  the  cj'cle  of  movement. 
By  arranging  the  parts  as  I  have  ilhis- 

trated  and  described,  I  secure  a  mechanism 
g  which  is  adapted  for  the  common  form  of 

cylindrical  phonograph  records,  without 
special  adaption  thereof.  The  records  can 
be  easil}'  inserted  or  removed  from  the  maga- 

zine, as  desired.     The  mechanism  is  entirely 
10  automatic,  except  for  winding  of  the  motor 

and  the  actuating  of  the  control  lever.  The 
mechanism  is  so  arranged  that  there  is  little 
liability  of  the  parts  being  injured  by  an 
inexperienced    operator.     The    structure    is 

15  compact,  and  is  comparatively  simple  and 
economical  to  produce. 

I  have  illustrated  and  described  my  im- 
provements in  a  practical  embodiment.  I  de- 

sire to  remark,  however,  that  I  have  in  mind 
20  various  modifications  in  structural  details 

and  various  modifications  will,  no  doubt, 

suggest  themselves  to  those  skilled  in  the 
art  to  which  this  invention  relates.  I  have 

not,  however,  attempted  to  illustrate  or  de- 
25  scribe  the  various  modifications,  as  that 

seems  unnecessary  to  the  proper  illustration 
of  my  invention.  I  desire  to  be  understood, 
however,  as  claiming  my  invention  not  only 
specificall.v  in  the  form  illustrated,  but  also 

30  broadly  within  the  scope  of  the  appended 
claims. 

Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent,  is: 
35  1.  In  a  phonograph,  the  combination  of 

a  record  magazine;  a  sound  box  carriage;  a 
carriage  control  member  mounted  for  lon- 

gitudinal and  rocking  movement ;  a  feed 
screw  for  said  carriage ;  an  arm  on  said  con- 

40  trol  member;  a  catch  for  said  arm  adapted 
to  be  released  by  said  carriage  at  the  end  of 
its  movement;  means  for  rocking  and  re- 

turning said  control  member  to  its  initial 
position  on  the  disengaging  of  said  catch ; 

45  coactin^-  mandrel  members,  one  of  said  man- 
dreFinembers  being  mounted  for  longitudi- 

nal movement ;  a  spring  adapted  to  3'ield- 
ingly  hold  said  longitudinally-movable  man- 

drel members  in  its  operative  and  inopera- 
^^  tive  positions ;  a  tappet  pin  on  said  longitu- 

dinally movable  mandrel  member;  a  coact- 
ing  tappet  on  said  control  member  arm, 
said  arm  and  tappet  being  adapted  to  coact 
with  said  pin  in  shifting  said  mandrel  mem- 

^^  ber  past  a  central  position;  a  record  engag- 
ing tappet  on  said  control  member  adapted 

to  engage  the  record  when  the  control  mem- 
ber is  shifted  to  its  initial  position;  means 

for  bringing  said  magazine  to  and  locking 
it  in  operative  positon  relative  to  said  sound 
box  carriage  comprising  a  slidably  mounted 
locking  member,  a  return  spring  therefor; 
an  arm  connected  to  said  locking  member 
adapted    to    be    engaged   by    said    carriage 

®^  whereby  the  locking  member  is  engaged  by 

60 

the  setting  of  said  carriage;  and  catches  on 
said  carriage  control  member  and  on  said 
arm  adapted  to  engage  when  the  control 
member  is  in  its  set  position  and  to  be  disen- 

gaged when  said  control  member  is  rocked  70 
to  disengage  the  caiTiage  from  the  feed 
screw. 

2.  In  a  phonograph,  the  combination  of  a 
record  magazine;  a  sound  box  carriage;  a 

carriage  control  member  mounted  for  lon- 75 
gitudinal  and  rocking  movement ;  a  feed 
screw  for  said  carriage;  an  arm  on  said  con- 

trol member;  a  catch  for  said  arm  adapted 
to  be  released  by  said  carriage  at  the  end  of 
its  movement;  means  for  rocking  and  re-  go 
turning  said  control  member  to  its  initial 
position  on  the  disengaging  of  said  catch; 
coacting  mandrel  members^  one  of  said  man- 

drel members  being  mounted  for  longitudi- 
nal movement ;  a  tappet  pin  on  said  longi-  85 

tudinally  movable  mandrel  member;  a  coact- 
ing tappet  on  said  control  member  arm,  said 

arm  and  tappet  being  adapted  to  coact  Avith 
said    pin   in   shifting   said   mandrel   mem- 

ber; a  record  engaging  tapi^et  on  said  con-   90 
trol  member  adapted  to  engage  the  record 
wlien  the  control  member  is  shifted  to  its 
initial    position;    means   for   bringing   said 

magazine  to  and  locking  it  in  operative  po- 
sition relative  to  said  sound  box  carriage  95 

comprising  a  slidably  mounted  locking  mem- 
ber; a  return  spring  therefor;  an  arm  con- 

nected to  said  locking  member  adapted  to 
be  engaged  by  said   carriage  whereby  the 
locking  member  is  engaged  by  the  setting  of  100 
said  cnrriage;  and  catches  on  said  carriage 
control  member  and  on  said  arui  adapted 
to  engage  v^dien  the  control  member  is  in  its 
set  position  and  to  be  disengaged  when  said 
control  member  is  rocked  to  disengage  the  105 
carriage  from  the  feed  screw. 

3.  In  a  phonograph,  the  combination  of 
a  record  magazine;  a  sound  box  carriage;  a 

carriage  control  member  mounted  for  lon- 
gitudinal and  rocking  movement;  a  feed  110 

screw  for  said  carriage;  an  ai^m  on  said  con- 
trol meniber ;  a  catch  for  said  arm  adajited 

to  be  released  by  said  carriage  at  the  end 
of  its  movement;  means  for  rocking  and 

returning  said  control  member  to  initial  po-  115 
sition  on  the  disengaging  of  said  catch ; 
coacting.  mandrel  members,  one  of  said 
mandrel  members  being  mounted  for  longi- 

tudinal movement;  a  sprina'  adapted  to 
yieldingly  hold  said  longitudinally-movable  120 
mandrel  member  in  its  operative  and  inop- 
ei-ative  positions;  a  tappet  pin  on  said  lon- 

gitudinally movable  mandrel  member;  a 
coacting  tappet  on  said  control  member 
arm,  said  arm  and  tappet  being  adapted  to  125 
coact  Avith  said  pin  in  shifting  said  mandrel 
member  past  a  central  position;  means  for 
bringing  said  magazine  to  and  locking  it  in 
operative  position  relative  to  said  sound  box 
carriage    comprising    a    slidably    mounted  130 
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locking  member;  a  return  spring  therefor; 
an  arm  connected  to  said  locking  member 
adapted  to  be  engaged  by  said  carriage 
Avliereb}^  the  locking  member  is  engaged  by 

6  the  setting  of  said  carriage ;  and  catches  on 
said  carriage  control  member  and  on  said 
arm  adapted  to  engage  when  the  control 
member  is  in  its  set  position  and  tp  be 
disengaged  when  said  control  member  is 

10  rocked  to  disengage  the  carriage  from  the 
feed  screw. 

4.  In  a  phonograph,  the  combination  of  a 
record  magazine;  a  sound  box  carriage;  a 
carriage  control  member  mounted  for  longi- 

i5  tudinal  and  rocking  movement;  a  feed 
screw  for  said  carriage;  an  arm  on  said  con- 

trol member :  a  catch  for  said  arm  adapted 
to  be  released  by  said  carriage  at  the  end  of 
its  movement :   means   for  rocking  and  re- 

20  turning  said  control  member  to  its  initial 
position  on  the  disengaging  of  said  catch; 
coacting  mandrel .  members,  one  of  said 

mandrel  members  being  mounted  for  longi- 
tudinal  movement;    a   tappet   pin   on   said 

25  longitudinally-movable  mandrel  member:  a 
coacting  tappet  on  said  control  member 
arm,  said  arm  and  tappet  being  adapted  to 
coact  with  said  pin  in  shifting  said  mandrel 
member;  means  for  bringing  said  magazine 

30  to  and  locking  it  in  operative  position  rela- 
tive to  said  sound  box  carriage  comprising 

a  slidably  mounted  locking  member;  a  re- 
turn spring  therefor;  an  arm  connected  to 

said  lockiug  member  adapted  to  be  engaged 
35  by  said  carriage  whereby  the  locking  mem- 

ber is  engaged  by  the  setting  of  said  car- 
riage; and  catches  on  said  carriage  control 

member  and  on  said  arm  adapted  to  engage 
when  the  control  member  is  in  its  set  posi- 

40  tion  and  to  be  disengaged  when  said  con- 
trol member  is  rocked  to  disengage  the  car- 

riage from  the  feed  screw. 
5.  In  a  plionograph,  the  combination  of 

a   record  holder:   a   sound  box  carriage;   a 
45  carriage  control  member  mounted  for  lon- 

gitudinal and  rocking  movement;  a  feed 
screw  for  said  carriage ;  an  arm  on  said  con- 

trol member;  a  catch  for  said  arm  adapted 
to  be  released  by  said  carriage  at  the  end  of 

50  its  movement :  means  for  rocking  and  re- 
tu.rning  said  control  member  to  its  initial 
position  on  the  disengaging  of  said  catch; 
coacting  juandrel  members,  one  of  said 
mandrel   members  being  a   driven  member 

^^  and  the  other  bejng  mounted  for  longitudi- 
nal movejuent;  a  spring  adapted  to  yield- 

ingly hold  said  longitudinally -movable 
mandrel  member  in  its  operative  and  inop- 

erative position ;  a  tappet  pin  on  said  lon- 
^^  gitudinally  movable  mandrel  member;  a 

coacting  tappet  on  said  control  member 
arm.  said  arm  and  tappet  being  adapted  to 
coact  with  said  pin  in  shifting  said  man- 

drel member  past  a  central  position;  and  a 
65  record    engaging    tappet    on    said    control 
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member  adapted  to  engage  the  record  when 
the  control  member  is  shifted  to  its  initial 

position. 6.  In  a  phonograph,  the  combination  of 
a  record  holder;  a  sound  box  carriage;  a  79 
carriage  control  member  mounted  for  longi- 

tudinal and  rocking  movement;  a  feed 
screw  for  said  carriage;  an  arm  on  said  con- 

trol member;  a  catch  for  said  arm  adapted 
to  be  released  by  said  carriage  at  the  end  of  75 
its  movement ;  means  for  rocking  and  re- 

turning said  control  member  to  its  initial 
position  on  the  disengaging  of  said  catch; 
cojLciingjiiajmliieljii embers,  one  of  said  man- 

drel members  being  a  driven  member  and 
the  other  being  mounted  for  longitudinal 
movement ;  a  tappet  pin  on  said  longitudi- 

nally movable  mandrel  member ;  a  coacting 
tappet  on  said  control  member  arm,  said 
arm  and  tappet  being  adapted  to  coact  with  35 
said  pin  in  shifting  said  mandrel  member; 
and  a  record  engaging  tappet  on  said  con- 

trol member  adapted  to  engage  the  record 
when  the  control  member  is  shifted  to  its 
initial  position.  90 

7.  In  a  phonograph,  the  combination  of 
a  record  holder;  a  sound  box  carriage;  a 
carriage  control  member  mounted  for  lon- 

gitudinal and  rocking  movement ;  a  feed 
screw  for  said  carriage :  an  arm  on  said  con-  95 
trol  member;  a  catch  for  said  arm  adapted 
to  be  released  by  said  carriage  at  the  end  of 
its  movement ;  means  for  rocking  and  re- 

turning said  control  member  to  its  initial 
position  on  the  disengaging  of  said  catch;  joo 

coact iiig  niandreX  members,  one  of  said  man- 

dreT^meinljers  being  a  driven  member  and the  other  being  mounted  for  longitudinal 
movement ;  a  spring  adapted  to  yieldingly 

hold  said  longitudinalh^-movable  manclrel 
member  in  its  operative  and  inoperative  po- 

sitions; a  tappet  pin  on  said  longitudinally 
movable  mandrel  member;  and  a  coacting 
tappet  on  said  control  member  arm,  said 
arm  and  tappet  being  adapted  to  coact  with  no 
said  pin  in  shifting  said  mandrel  member 
past  a  central  position. 

8.  In  a  phonograph,  the  combination  of  a 
record  holder;  a  sound  box  carriage;  a  car- 

riage control  meml)er  mounted  for  longitii-  115 
dinal  and  rocking  movement ;  a  feed  screw 
for  said  carriage:  an  arm  on  said  control 
member;  a  catch  for  said  arm  adapted  to  be 
released  by  said  carriage  at  the  end  of  its 
movement ;  means  for  rocking  and  returning  120 
said  control  member  to  its  initial  position  on 
the  disengaging  of  said  catch ;  coacting  man- 

drel menibers,  one  of  said  mandreT  niembers 

being'  nrThiTeii  member  and  the  other  being 
mounted  for  longitudinal  movement ;  a  tap-  125 
pet  pin  on  said  longitudinally  movable  man- 

drel member:  and  a  coacting  tappet  on  said 
conti-ol  member  arm,  said  arm  and  tappet 
being  adapted  to  coact  with  said  pin  in 
shifting  said  mandrel  member.  130 
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9.  In  a  phonograph,  the  combination  of  a 
record  magazine;  a  sound  box  carriage;  a 
feed  screw  for  said  caiTiage ;  a  control  mem- 

ber mounted  for  longitudinal  and  rocking 
5  movement;  a  catch  for  said  control  member 

adapted  to  be  released  by  said  carriage  at 
the  end  of  its  movement ;  means  for  rocking 
and  returning  said  control  member  to  its 
initial  position  on  the  disengaging  of  said 

10  catch;  coacting  mandi;gl  members,  one  of 
said  mandrel  members  being  mounted  for 
longitudinal  movement;  actuating  connec- 

tions for  said  control  member  to  said  longi- 
tudinally-movable   mandrel    member,    said 

15  control  member  being  adapted  on  its  return 
movement  to  disengage  the  record  from  said 
mandrel  members;  means  for  setting  said 
carriage  and  said  control  member;  means 
for  bringing  said  magazine  to  and  locking 

20  it  in  operative  position  relative  to  said 
sound  box  carriage  comprising  a  slidably 

mounted  locking  member,  a  return  spring- 
therefor,  an  arm  connected  to  said  locking 
member  adapted  to  be  engaged  by  said  car- 

25  riage  whereby  the  locking  member  is  shifted 
by  the  setting  of  said  carriage;  and  catches 
on  said  carriage  control  member  and  on  said 
arm  adapted  to  engage  when  the  control 
member  is  in  its  set  position  and  to  be  dis- 

30  engaged  Avhen  said  control  member  is  rocked 
to  disengaae  the  carriage. 

10.  In  a  phonograph,  the  combination  of  a 
record  magazine ;  a  sound  box  carriage ;  a 
feed  screw  for  said  carriage ;  a  control  mem- 

35  ber  mounted  for  longitudinal  and  rocking 
movement;  a  catch  for  said  control  member 
adapted  to  be  released  bj^  said  carriage  at 
the  end  of  its  movement ;  means  for  rocking 
and  returning  said  control  member  to  its 

40  initial  position  on  the  disengaging  of  said 
catch;  exacting  mandrel  members,  one  of 

said  mandrel  memBers""being  mounted  for 
longitudinal  movement ;  actuating  connec- 

tions for  said  control  member  to  said  longi- 
45  tudinally-movable  mandrel  member;  means 

for  setting  said  carriage  and  said  control 
member;  means  for  bringing  said  magazine 
to  and  locking  it  in  operative  position  rela- 

tive to  said  sound  box  carriage  comjDrising  a 
50  slidably  mounted  locking  member,  a  return 

sirring  therefor,  an  arm  connected  to  said 
locking  member  adapted  to  be  engaged  by 
said  carriage  whereby  the  locking  member 
is  shifted  by  the  setting  of  the  carriage ;  and 

55  catches  on  said  carriage  control  member 
and  on  said  arm  adapted  to  engage  when 
the  control  member  is  in  its  set  position  and 
to  be  disengaged  Avhen  said  control  member 
is  rocked  to  disengage  the  carriage. 

60  11.  In  a  phonograph,  the  combination  of 
a  record  magazine ;  a  sound  box  carriage ;  a 
feed  screw  for  said  carriage ;  a  control  mem- 

ber mounted  for  longitudinal  and  rocking 
movement ;  a  catch  for  said  control  member 

65  adapted  to  be  released  by  said  carriage  at 
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the  end  of  its  movement ;  means  for  rocking 
and  returning  said  control  member  to  its 
initial  jDosition  on  the  disengaging  of  said 
catch;  coa-Cting  manclrel  members,  one  of 
said  mandrel  menibers  being  mounted  for 
longitudinal  movement ;  actuating  connec- 

tions for  said  control  member  to  said  longi- 
tudinally-movable mandrel  member,  said 

control  member  being  adapted  on  its  return 
movement,  to  disengage  tlie  record  from  said 
mandrel  members;  means  for  setting  said 
carriage  and  said  control  member;  and 
means  for  locking  said  magazine  in  oper- 

ative position  relative  to  said  sound  box  car- 
riage adapted  to  be  automatically  actuated 

by  the  setting  of  the  carriage  and  to  be  re- 
leased b}^  said  carriage  disengaging  means. 

12.  In  a  phonograph,  the  combination  of 
a  record  magazine;  a  sound  box  carriage;  a 
feed  screw  for  said  carriage ;  a  control  mem- 

ber mounted  for  longitudinal  and  rocking 
movement;  a  catch  for  said  control  member 
adapted  to  be  released  by  said  carriage  at 
the  end  of  its  movement;  means  for  rocking 
and  returning  said  control  member  to  its  90 
initial  ]Dosition  on  the  disengaging  of  said 

catch ;  coa  cti  n  g'  umiad-i:dLm.emI)£i:a»-^one  of said  mandrel  members  being  mounted  for 
longitudinal  movement;  actuating  connec- 

tions for  said  control  member  to  said  longi-  95 
tudinally-movable  mandrel  member;  means 
for  setting  said  carriage  and.  said  control 
member;  and  means  for  locking  said  maga- 

zine in  operative  position  relative  to  said 
soimd  box  carriage  adapted  to  be  automati-  100 
cally  actuated  by  the  setting  of  the  carriage 
and  to  be  released  by  said  carriage  dis- 

engaging means. 
13.  In  a  phonograph,  the  combination  of 

a  record  holder ;  a  sound  box  carriage ;   a   lOS 
feed  screw  for  said  carriage ;  a  control  mem- 

ber mounted  for  longitudinal  and  rocking 
movement;  a  catch  for  said  control  member 
adapted  to  be  released  by  said  carriage  at 
the  end  of  its  movement;  means  for  rock-  110 
ing  and  returning  said  control  member  to 
its  initial  position  on  the  disengaging  of  said 
catch ;  £Qax:thig  Jinandrel  nierobsxs,-  one   of 
said   mandrel  members  being  mounted   for 

longitudinal   movement;    actuating   connec-  115 
tions  for  said  control  member  to  said  longi- 

tudinally -  movable   mandrel    member,    said 
control  member  being  adapted  on  its  return 
movement,   to    disengage    the   record   from 
said  mandrel  members;  and  means  for  set-  120 
ting  said  carriage  and  said  control  member. 

14.  In  a  phonograph,  the  combination  of 
a  record  holder;  a  sound  box  carriage;  a 

feed  screw  for  said  carriage ;  a  control  mem- 
ber mounted  for  longitudinal  and  rocking  125 

movement;  a  catch  for  said  control  member 
adapted  to  be  released  by  said  carriage  at 
the  end  of  its  movement;  means  for  rocking 
and  returning  said  control  member  to  its  ini- 

tial  position  on   the   disengaging   of  said  130 
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catch;  coacting  mandrjl_ members,  one  of 
said  mandrel  members  being  mounted  for 
longitudinal  movement ;  actuating  connec- 

tions for  said  control  member  to  said  longi- 
5  tudinally-movable  mandrel  member;  and 

means  for  setting  said  carriage  and  said  con- 
trol member. 

15.  In  a  phonograph,  the  combination  of 
a  sound  box  carriage;  a  feed  means  there- 

10  for;  coacting  mandrel_  members ;  driving 
means  for  one  of  said  mandreTmembers  the 

other  being  mounted  for  longitudinal  move- 
ment; a  record  magazine;  means  for  manu- 

ally  adjusting  said   record   magazine,   said 
15  record  magazine  being  normally  freely  mov- 

able by  said  manual  adjusting  means ;  a  mag- 
azine positioning  and  locking  member  for 

positioning  and  locking  said  magazine  in 
operative  position  relative  to  the  sound  bos 

20  carriage;  manually  operated  means  for  set- 
ting said  carriage,  the  magazine  positioning 

and  locking  member  and  said  longitudinally 
movable  mandrel  member  being  actuated 
thereby,  the  carriage  feed  and  mandrel  driv- 

25  ing  means  being  released  by  the  setting  of 
the  carriage;  and  means  for  automatically 
releasing  said  carriage  and  said  magazine 
positioning  and  locking  member  and  shift- 

ing   said    longitudinally    movable   mandrel 
30  member  at  the  end  of  the  feed  movement  of 

the  cai-riage. 
16.  In  a  phonograph,  the  combination  of 

a  record  holder;  a  sound  box  carriage ;.co- 
actingniandrel  mernbers,  one  of  said  man- 

35  ̂ relmembers  ""being  mounted  for  longitu- 
dinal movement ;  means  for  setting  said  car- 

riage; a  tappet  member  on  said  movable 
mandrel  member;  and  a  co-acting  tappet 
member  on  said  carriage,  whereby  said  mov- 

40  able  mandrel  member  is  actuated  with  said 
carriage. 

17.  In  a  phonograph,  the  combination  of 
a  record  holder,  a  sound  box  carriage;  a 
sound  box  control  member  mounted  for  lon- 

45  gitudinal  movement;  a  feed  screw  for  said 
carriage;  an  arm  on  said  control  member; 
a  catch  for  said  arm  adapted  to  be  released 
by  the  carriage  at  the  end  of  its  movement; 
coacj;in^inandrel  members,  one  of  said  mem- 

50  bers  being-lhouirted'  f or  longitudinal  move- 
ment; a  spring  adapted  to  yieldingly  hold 

said  longitudinally  movable  mandrel  mem- 
ber in  its  inoperative  position ;  a  tappet  pin 

on  said  longitudinal  movable  mandrel  mem- 
55  ber,  and  a  co-acting  tappet  on  said  control 

member,  said  control  member  arm  and  tap- 
pet being  adapted  to  coact  with  said  tappet 

pin  in  shifting  said  mandrel  member  past 
a  central  position. 

60  18.  In  a  phonograph,  the  combination  of 
a  record  holder,  a  soiind  box  carriage;  a 
sound  box  conti'ol  member  mounted  for  lon- 

gitudinal movement;  a  feed  screw  for  said 
carriage';  an  arm  on  said  control  member;  a 

65  catch  for  said  arm  adapted  to  be  released 
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by  the  carriage  at  the  end  of  its  movement; 
coactin-g  mandrel  members,  one  of  said  mem- 

bers being  mounted  for  longitudinal  move- 
ment; a  tappet  pin  on  said  longitudinal 

movable  mandrel  member;  and  a  coacting  70 
tapj)et  on  said  control  member,  said  control 
member  arm  and  tappet  being  adapted  to 
coact  with  said  tappet  pin  in  shifting  said 
mandrel  member. 

19.  In  a  phonograph,  the  combination  of  75 
a  record  holder;  a  sound  box  carriage;  co- 
actingjoanxlrel  members,  one  of  said  mem- 

bers being  mounted  for  longitudinal  move- 
ment; a  spring  adapted  to  yieldingly  hold 

said  longitudinally  movable  mandrel  mem- 
ber in  its  operative  and  inoperative  posi- 

tions ;  means  for  setting  said  carriage ;  and 
means  associated  with  said  carriage  for 
shifting  said  mandrel  member  past  its  cen- 

tral position. 
20.  In  a  phonograph,  the  combination 

with  a  frame,  of  a  record  holder;  a  pair  of 
coacting  mandrel  members,  one  of  said  mem- 

bers being  mounted  for  longitudinal  move- 
ment :  a  spring  having  one  arm  connected  to 

said  frame  and  the  other  to  said  movable 
mandrel  member,  the  point  of  connection  for 
said  spring  to  said  movable  mandrel  member 
being  ada^jted  to  be  shifted  past  the  point  of 
connection  for  said  spring  to  said  frame 
whereby  said  spring  serves  to  ,vieldingly  re- 

tain said  mandrel  member  in  its  operative 
and  inoperative  positions;  and  means  for 
shifting  said  mandrel  member. 

21.  In  a  phonograph,  the  combination  of  a  100 
record  holder ;  of  a  pair  of  coactinginandrel 

members,  one  of  said  mandrel  nieinbefs^  BeP 
ing  mounted  for  longitudinal  movement;  a 
spring  adapted  to  hold  said  longitudinally 
movable  member  in  its  operative  and  in  its  105 
inoperative  position ;  and  means  for  shifting 
said  member. 

22.  In  a  phonograph,  the  combination  of  a 
record  magazine;  a  sound  box  carriage; 
means  for  adjusting  said  carriage  to  its  op- 
eratiA-e  and  inoperative  positions ;  means  for 
bringing  said  magazine  to  and  locking  it  in 
operatiAe  position  relative  to  said  sound  box 
carriage  comprising  a  ])lurality  of  pins  on 
said  magazine ;  a  coacting  A-shaped  member  115 
having  a  slot  at  the  apex  of  its  arms  adapted 
to  receive  said  pins,  the  distance  between  the 
points  of  the  arms  being  slightly  less  than 
the  distance  between  the  pins,  one  of  the 
arms  being  provided  with  an  outwardly- 
inclined  pin  engaging  surface;  a  slidably 
mounted  rod  by  which  said  locking  member 
is  carried,  a  return  spring  therefor,  an  arm 
on  said  rod  adapted  to  be  engaged  by  said 
carriage  wliereby  the  locking  member  is  ac- 

tuated by  the  setting  of  said  carriage,  and  a 
catch  for  said  locking  means  adapted  to  be 
engaged  when  said  carriage  is  in  operative 
position  and  to  be  disengaged  when  the  car- 

riage is  in  its  inoperative  position.  130 
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23.  In  a  phonograph,  the  combination  of  a 
record  magazine;  a  sound  box  carriage; 
means  for  adjusting  said  carriage  to  its  op- 

erative and  inoperative  positions ;  means  for 
5  bringing  said  magazine  to  and  locking  it  in 

operative  position  relative  to  said  sound  box 
carriage  comprising  a  plurality  of  ̂ Dins  on 
said  magazine;  a  coacting  A-shaped  mem- 

ber, a  slidably  mounted  rod  by  which  said 
10  locking  member  is  carried,  a  return  spring 

therefor,  an  arm  on  said  rod  adapted  to  be 

engaged  by  said  carriage  whereby  the  lock- 
ing member  is  actuated  bj^  the  setting  of  said 

carriage,  and  a  catch  for  said  locking  means 
15  adapted  to  be  engaged  when  said  carriage  is 

in  operative  position  and  to  be  disengaged 
when  the  carriage  is  in  its  inoperative  posi- 
tion. 

24.  In  a  phonograph,  the  combination  of  a 
20  record  magazine;  means  for  bringing  said 

magazine  to  and  locking  it  in  operative  po- 
sition comprising  a  plurality  of  pins  on  said 

magazine,  and  an  adjustable  coacting  A- 
shaped  member  having  a  slot  at  the  apex  of 

25  its  arms  adapted  to  receive  said  pins,  the  dis- 
tance between  the  points  of  the  arms  being 

slightly  less  than  the  distance  between  the 
pins,  one  of  the  arms  being  provided  with  an 
outwardly-inclined  pin  engaging  surface. 

30  25.  In  a  phonograph,  the  combination  of  a 
revolubly  mounted  record  magazine ;  means 
for  bringing  said  magazine  to  and  locking  it 

in  operative  position  comprising  a  pluralitj'^ 
of  pins  on  said  magazine,  an  adjustable  co- 

35  acting  member  having  diverging  pin  engag- 
ing arms  and  a  pin  engaging  slot  at  the  apex 

of  said  arms. 
26.  In  a  phonograph,  a  record  magazine 

comprising  a  v\'heel  and  a  phirality  of  j:ylin- 
40  drjcal  record  holders  arranged  on  the  pe- 

riphery of  said  wheel,  said  holders  being 
adapted  to  receive  cylindrical  records  when 
presented  endwise  thereto  and  being  open  on 
their  outer  sides;  the  width  of  the  openings 

45  in  the  sides  being  less  than  the  diameter  of 
the  records  to  be  supported  and  guards  com- 

prising curved  Avires  disposed  at  tbe  ends  of 
said  holders,  the  holders  moving  between 
said  guards  as  the  magazine  is  revolved. 

50  27.  In  a  phonograph,  a  record  magazine 
comprising  a  wheel  and  a  plurality  of  record 
holders  formed  of  a  strip  bent  into  a  series 
of  cylindrical  loops,  the  loops  being  open  on 
their  outer  sides  and  ends  whereby  records 

55  ma}^  be  introduced  therein  when  presented 
longitudinally  thereto  the  width  of  the  open- 

ings in  the  sides  of  the  holders  being  less 
than  that  of  the  diameter  of  the  records  to 
be  supported. 

60  28.  In  a  phonograph,  a  record  magazine 
comprising  a  plurality  of  record  holders 
open  on  their  outer  sides  and  at  their  ends, 
said  holders  being  adapted  to  receive  cylin- 
di'ical-recoxds  when  the  same  are  presented 

65  endwise  thereto,  the  width  of  the  openings 

in  the  sides  of  the  holders  being  less  than 
that  of  the  diameter  of  the  records  to  be  sup- 

ported. 29.  In  a  phonograph,  the  combination  of 
a  sound  box  carriage ;  a  wa}^  therefor  com-  ^q 
prising  a  supporting  rod  and  a  sleeve  mount- 

ed on  said  rod  to  be  moved  longitudinally 
and  rocked  thereon,  said  carriage  being  slid- 

ably mounted  on  said  sleeve;  a  feed  screw 
for   said   carriage;    a   rod   carried   by   said  75 
sleeve  ada]3ted  to   disengage  said  carriage 
frojn  said  feed  screw  when  tbe  said  sleeve  is 

rocked  rear"«ardh^ :  an  arm  on  said  sleeve :  a 
return  spring  for  said  sleeve  connected  to 
said  arm  so  that  it  also  holds  said  sleeve  in  go 

its  forAA'ard  position ;   an  inclined  member 
adapted  to  raise  said  arm  when  the  sleeve  is 
returned  to  its  initial  position  by  said  spring 
whereby  the  sleeve  is  rocked  to  disengage 
the  carriage;   a  catch  for  said  sleeve  arm   §5 
adapted  to  be  released  by  said  carriage  at 
the  end  of  its  movement ;   and  means   for 
shifting  said  carriage  on  said  sleeve  and  said 
sleeve  to  operative  position. 

30.  In  a  phonograph,  the  combination  of  99 
a   sound   box   carriage;    a   control   member 
mounted  for  longitudinal  and  rocking  move- 

ment ;  an  arm  on  said  control  member ;  a  re- 
turn spring  for  said  control  member  con- 

nected so  that  it  also  holds  said  control  mem-   95 
ber   in    its    forward    position;    an    inclined 
member  adapted  to  raise  said  arm  when  said 
control  member  is  returned  to  its  initial  po- 

sition by  said  spring  Avhereby  said  control 
member   is   rocked   to   disengage    said   car-   100 
riage;  a  catch  for  said  arm  adapted  to  be 
released  b}^  said  carriage  at  the  end  of  its 
movement;  and  means  for  setting  said  car- 

riage and  said  control  member. 
31.  In  a  phonograph,  the  combination  of  105 

a  sound  box  carriage ;  a  control  member 
therefor  mounted  for  longitiidinal  and  rock- 

ing movement ;  a  return  spring  for  said  con- 
trol member;  a  member  adapted  to  rock 

said  control  member  when  it  is  retui'ned  to  no 
its  initial  j^osition  by  said  spring;  a  catch 
for  said  control  adapted  to  be  released  by 
said  carriage  at  the  end  of  its  movement; 
and  means  for  setting  said  carriage  and  said 
control  member.  115 

32.  In  a  phonograph,  the  combination  of 
a  sound  box  carriage,  a  control  member 
mounted  for  rocking  and  longitudinal  move- 

ment, said  carriage  being  mounted  to  travel 
on  said  control  member;  a  feed  screw  for  120 

said  carriage;  a  catch  for  said  control  mem- 
ber, adapted  to  be  released  by  said  carriage 

at  the  end  of  its  movement ;  a  return  spring 
for  said  control  member;  an  inclined  mem- 

ber arranged  to  engage  said  control  mem-  12^ 
ber  for  rocking  said  control  member  on  its 
return  to  its  initial  position,  and  a  member 
on  said  control  member  for  lifting  said  car- 
TJjige  on  such  rocking  movement. 

33.  In  a  phonograph,  the  combination  of  l.^o 
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a  record  magazine:  a  sound  box  carriage;  a 
carriage  control  member  momited  for  longi- 

tudinal and  rocking  movement ;  a  feed  screw 
for  said  carriage;  a  catch  for  said  control 

5  member;  means  for  rocking  and  returning 
said  control  member  to  its  initial  position 
on  the  disengaging  of  said  catch,  said  catch 
being  released  by  said  carriage  at  the  end  of 
its  movement;  means  for  locking  said  mag- 

10  azine  in  operative  position  relative  to  said 
sound  box  carriage  comprising  a  slidably 
mounted  locking  member;  a  return  spring 
therefor,  a  catch  for  said  locking  member 
arranged  on  said  control  member  to  engage 

15  when  the  control  member  is  in  its  set  posi- 
tion and  to  disengage  when  the  control 

member  is  rocked  to  disengage  the  carriage 
fram  the  feed  screw. 

34.  In  a  phonograph,  the  combination  of 
20  a   sound   box   carriage;   a   carriage   control 

member  mounted  for  longitudinal  and 
rocking  movement,  the  carriage  and  control 
member  having  independent  longitudinal 
movement,     said     control     member     being 

25  moved  to  its  set  position  by  the  setting  of 
said  carriage;  means  for  feeding  said  car- 

riage; a  catch  for  said  control  member 
adapted  to  be  released  by  said  carriage  at 

the  end  of  its  movement,  and'  an  inclined 
30  member  for  rocking  said  control  member  on 

its  return  to  its  initial  position. 
35.  In  a  phonograph,  the  combination  of 

a  magazine,  a  sound  box  carriage;  a  car- 
riage control  member  mounted  for  longitu- 

35  dinal  and  rocking  movement;  the  carriage 
and  control  member  having  independent 
longitudinal  movement,  said  control  mem- 

ber being  moved  to  its  set  position  bj^  the 
setting  of  said  carriage ;  a  return  spring  for 

40  said  control  member ;  means  for  feeding  said 
carriage;  a  catch  for  said  control  member 
adapted  to  be  released  bj'  said  carriage  at 
the  end  of  its  movement;  and  an  inclined 
member   arranged    to    act    on   said   control 

45  member  as  it  is  returned  to  its  initial  posi- 
tion by  said  spring. 

36.  In  a  phonograph,  tlie  combination  of 
a  magazine,  a  sound  box  carriage,  a  control 
member  mounted  for  longitudinal  and  rock- 

50  ing  movement;  the  carriage  and  control 
member    having    independent   longitudinal 

movement,  said  control  member  being 
moved  to  its  set  position  by  the  setting  of 

said  carriage ;  a  return  spring  for  said  con- 
trol member;  means  for  feeding  said  car-  55 

riage;  and  a  catch  for  said  control  member 
adaj)ted  to  be  released  by  said  carriage  at 
the  end  of  its  movement. 

37.  In  a  phonograj)h,  the  combination  of 
a   sound   box   carriage;   a   carriage   control  60 
member  mounted  for  longitudinal  and  rock- 

ing  movement;    the    carriage    and    control 
member    having    independent    longitudinal 
movement,  said  control  member  being  moved 
to   its   set  position  hj  the  setting  of  said  65 
carriage;  means  for  feeding  said  carriage; 
a  catch  for  said  control  member  adapted  to 
be  released  by  said  carriage  at  the  end  of  its 

moA'ement,    and    an    inclined    member    ar- 
ranged to  act  on  said  control  member  and   70 

on  its  return  to  its  initial  position. 
38.  In  a  phonograph,  the  combination  of 

the  sound  box  carriage,  a  carriage  control 
member  mounted  for  longitudinal  and  rock- 

ing movement,  the  carriage  and  control  75 
member  having  independent  longitudinal 
movement,  said  control  member  being  moved 
to  its  set  position  by  the  setting  of  said  car- 

riage, means  for  feeding  said  carriage,  a 
catch  for  said  control  member,  adapted  to  80 
be  released  by  said  carriage  at  the  end  of  its 
movement,  and  means  for  rocking  and  re- 

turning said  control  member  to  its  position 
on  the  disengaging  of  said  catch. 

39.  In  a  phonograph,  the  combination  of  85 
a  record  holder,  of  a  sound  box  carriage, 
means  for  feeding  said  carriage,  co-acting 
mandrel  members,  one  of  said  mandrel  mem- 
))ers  being  mounted  for  longitudinal  move- 

ment, a  spring  adapted  to  yieldingly  hold  90 
said  longitudinal  movable  mandrel  member 
in  its  operative  and  inoperative  positions, 
and  means  for  shifting  said  mandrel  mem- 

ber past  its  central  position. 
In  witness  whereof,  I  have  hereunto  set  95 

my  hand  and  seal  in  the  presence  of  two  wit- 
nesses. 

CYRUS  C.  SHIGLEY. 

Witnesses : 
c.  f.  lockwood, 
Aldrich  Blake. 

[L.    S.] 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  iL'hom  it  may  concern: 
Be  it  known  that  I,  Tho3ias  H.  Towell, 

a  citizen  of  the  United  State.s,  and  a  resident 

of  Cleveland,  count}'  of  Cuyahoga,  and  State 
of  Ohio,  have  invented  a  new  and  useful 

Improvement  in  Horns  for  Talking-Ma- 
chines, of  which  the  following  is  a  specifica- 

tion, the  principle  of  the  invention  being 
herein  explained  and  the  best  mode  in  which 
I  have  contemplated  applying  that  prin- 

ciple, so  as  to  distinguish  it  from  other 
inventions. 

The  present  invention,  relating  as  indi- 
cated to  horns  for  talking  machines,  has  as 

its  object  the  provision  of  a  horn  suitable  for 
use  on  such  machines  whether  of  the  disk 

or  cylinder  tj^pe,  and  one  that  will  be  readily 
adjustalale  to  the  various  requirements  en- 

countered in  operating  either  such  type  of 
machine. 

To  the  accomi)lishment  of  these  and  re- 
lated ends,  said  invention,  then,  consists  of 

the  means  hereinafter  fully  described  and 
l^articularly  pointed  out  in  the  claims,  it 
being  noted  that  claims  specifically  drawn 
to  the  improved  sound  amplifier  as  such  are 
presented  in  a  separate  divisional  applica- 

tion, filed  March  18, 1912,  Serial  Xo.  68i,M3. 
The  annexed  drawings  and  the  following 

description  set  forth  in  detail  cci-tain  mech- 
anism embodying  the  invention,  such  dis- 
closed means  constituting,  however,  but  one 

of  various  mechanical  forms  in  which  the 

principle  of  the  invention  may  be  used. 
In  said  annexed  drawings: — Figure  1  is 

a  side  elevation  of  one  typical  form  of  cylin- 
der talking  machine  with  a  horn  shown  in 

connection  therewith  embodying  the  ])resent 
improvements;  Fig.  2  is  a  side  elevation 
similar  to  that  of  Fig.  1  but  showing  the 
horn  as  applied  to  a  talking  machine  of  the 
disk  type;  Fig.  3  is  a  horizontal  sectional 
detail  of  such  horn ;  Fig.  4  is  a  vertical  sec- 

tion of  a  detail  of  the  jointed  elbow  connect- 
ing the  tone  arm  with  the  amplifier  proper; 

Fig.  5  is  similarly  a  vertical  section  of  the 
forward  end  of  said  tone  arm,  the  pitch  of 
the  coiled  interlocking  strip  composing  sucii 
tone  arm  being  exaggerated  in  order  to  ren-  ; 
der  the  construction  of  the  latter  clear;  and  I 

Figs.  G  and  7  show  the  adaptation  of  the  | 
horn  to  two  types  of  cabinets.  ; 

Keferring  first  of  all  to  the  form  of  the 
horn  illustrated  in  Fig.  1,  it  will  be  noted 
that  such  horn  is  there  shown  as  applied  to 

a  talking  machine  of  the  cylinder  type. 
Only  the  outline  of  such  machine,  however, 
is  shown  together  with  the  case  or  cabinet 
upon  which  it  is  mounted.  The  horn  is  de- 

signed to  be  supported  upon  a  bracket  1  ex-  60 
tending  rearwardly  and  upwardly  from  said 
cabinet  and  comprises  in  effect  three  por- 

tions, a  tubular  elbow  2  pivot  ally  mounted 
upon  the  bracket  in  question  about  a  vertical 
axis,  an  amplifying  horn  3  proper,  and  an  65 
extension  4  forming  the  sound-conveying 
connection  between  the  small  end  of  the 

latter  and  the  sound-box  5  of  the  talking 
machine.  The  openings  of  such  tubular  el- 

bow are  substantially  right  angularh'  re-  70 
lated  and  it  is  with  the  upwardly  directed 
one  that  the  ami^lifjang  horn  is  connected, 
being  pivotally  secured  to  the  elbow  by  a 
sectional  flange  6,  as  clearly  shown  in  Fig. 
4,  one  section  of  such  flange  being  detach-  75 
ably  secured  in  place  hj  a  set-screw  18. 
whereby  the  horn  may  be  entirely  removed 
from  the  elbow.  Said  horn  is  furthermore 
constructed  in  one  or  more  sections,  which 
may  be  separated,  as  at  the  joint  7,  if  desired  80 
to  facilitate  packing  in  case  of  shipment  or 
storage,  the  horn  being  more  or  less  in  the 
way  when  not  in  use. 

Pivotal  movement  of  horn  3  upon  the 
bracket  is  limited  in  either  direction  by  a  85 
stop  16  carried  by  the  other  section  of  such 
flange  and  cooperating  with  a  segmental 
notch  or  recess  17  in  the  edge  of  the  horn, 
as  will  be  readily  under.stood.  The  elbow 
2  is  thus  pivotally  mounted  about  an  w])-  90 
wardly  directed  pin  or  stud  8  on  the  bracket 
1,  and  is  designed  to  be  normally  fixedly  se- 

cured, or  in  other  words,  held  against  rota- 
tion, by  means  of  a  set  screw  9,  that  co- 

operates with  such  pin.  It  is  not  designed  95 
that  such  elbow  shall  have  any  movement 
about  this  pin  in  the  normal  use  of  the  horn, 

such  pivoting  being  merely  provided  in  or- 
der to  enable  the  horn  to  be  swung  to  one 

side,  in  case  it  becomes  desirable  to  entirely  lOO 
disconnect  the  same  from  the  sound-box. 

The  sound  conveyer  4  extending  from  the 
small  end  of  the  horn  3,  or  rather  from  the 

horizontal!}-  directed  opening  of  the  elbow 
2.  to  the  sound-box  comprises  a  section  of  105 
flexible  metallic  tubing,  a  preferred  con- 

structional form  of  such  tubing  being  that 
shown  in  the  sectional  view  of  Fig.  5,  from 
which  it  will  be  seen  to  consist  of  coiled  in- 

terlocking strips  10  of  metal,  with  an  inter-  110 
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IDOsed  packing  strip  11.  Such  sound-con- 
vej^er  is  furthermore  made  tapering  to  con- 

form with  the  taper  of  tlie  amplifying  horn 
and  elbow  so  that,  in  other  words,  there  is  a 

a  continuous  and  general  increase  in  the  di- 
ameter of  the  bore  of  the  passage  formed  by 

such  extension,  elbow  and  the  amplifier, 

proper. 
The  larger  end  of  the  conveyer  is  received 

10  in  an  annular  socket  or  recess  12  formed  in 
the  casting  constituting  the  elbow,  while  a 
ferrule  or  sleeve  13  is  similarly  fitted  over 
the  smaller  end  of  such  conveyer,  one  end  of 
the  short  recurved  tube,  or  elbow  14.  that 

15  connects  the  sound  conveyer  with  the  sound 
box  being  designed  to  slidably  fit  within  such 
sleeve,  just  as  the  other  end  of  such  tube  14. 
fits  slidably  over  the  upwardly  extending 
tubular  poi'tion  of  the  sound-box  5. 

20  The  flexible  character  of  the  sound  con- 
veyer permits  the  sound-box  to  travel  across 

the  record  upon  the  record  support  15  with 
perfect  freedom,  while  still  preserving  a 
direct  connection  with  the  amplifier.     The 

25  bore,  moreover,  of  such  conveyer,  increases 
gradually  in  diameter  in  accordance  with 
the  Avell  known  principle  of  acoustics,  so 
that  the  sounds  emanating  from  the  sound- 

box are  reproduced  in  perfect  tone  and  un- 
30  diminished  volume.  The  horn  proper  may 

obviously  be  swung  so  as  to  extend  in  any 
desired  direction  without  interfering  in  the 

slightest  with  the  flexing  of  the  sound  con- 
veyer  although   the   stop   16   prevents   any 

35  turning  of  the  horn  to  an  extent  that  might 
overbalance  the  machine.  When  it  is  de- 

sired to  remove  the  horn  this  is  readily  ac- 
complished by  releasing  the  set-screw  18 

that  holds  the  detachable  section  of  the  re- 
40  taining  flange  in  place.  Should  it,  fur- 

thennore.  become  necessary  or  desirable  to 
entirely  disconnect  the  sound  conveyer  from 
the  sound-box  in  order  to  get  at  the  ma- 

chine, this  may  be  accomplished  by  simply 
45  loosening  set  screw  9,  when  the  elbow,  to- 

gether with  the  sound  conveyer  and  ampli- 
fier attached  thereto,  may  be  swung  to  one 

side. 

Practically  no  modification  is  required  in 
50  the  construction  hereinbefore  described  in 

order  to  adapt  the  same  for  use  with  a  talk- 
ing machine  of  the  disk  type  instead  of  the 

cylinder  type.  Thus  in  Fig.  2  it  will  be 
seen  that  by  slightly  modifjnng  the  form  of 

55  the  bracket  1  whereby  the  tubular  elbow  2 

is  supported  the  horn  may  be  bodily  trans- 
ferred to  such  disk  type. 

What  has  just  been  said  concerning  the 
disk   type  machine   applies  equally   to  the 

60  use  of  my  improved  construction  of  horn 
in  talking  machine  cabinets  of  the  several 
kinds  familiar  to  the  trade.  Thus  in  Fig.  6, 
the  adaptation  of  such  horn  is  shown  to  a 
cabinet  Avherein   the   discharge   opening   19 

65  is  located  aboA^e  the  machine.    The  horn  or 

amplifier  20  proper  here  does  not  require  to 
be  pivotally  secured  to  the  elbow  so  that 
the  flange  connection  6  may  be  omitted. 
The  horn,  howeA'er,  is  made  separable  as  at 
21  on  an  inclined  plane  so  as  to  permit  that  ̂ q 
portion  of  the  horn  which  is  fixedly  at- 

tached to  the  cover  22  to  be  raised  when  the 
latter  is  tilted  upwardl3^  The  construction 
of  the  flexible  sound  box  with  the  elbow  is, 
however,  the  same  as  before.  In  Fig.  7  the  yg 
discharge  opening  is  shown  as  being  located 
below  the  talking  machine  compartment  of 
the  cabinet,  thus  requiring  the  horn  to  be 
curved  downwardly  instead  of  upwardly. 
As  it  does  not  in  this  form  of  construction  gg 
require  to  be  separated  at  all,  the  connec- 

tion between  the  elbow  and  the  horn  or  am- 
plifier proper  may  be  made  a  fixed  one,  or 

the  tAvo  parts  in  question  may  be  in  effect 
constructed   integrally.  §5 

Other  modes  of  applying  the  principle  of 
niy  invention  may  be  employed  instead  of 
the  one  explained,  change  being  made  as  re- 

gards the  mechanism  herein  disclosed,  pro- 
vided the  means  stated  by  any  of  the  fol-  90 

lowing  claims  or  the  equivalent  of  such 
stated  means  to  be  emplo3^ed. 

I    therefore   particularly^   point   out    and 
distinctly  claim  as  my  invention : — 

1.  In  a  talking  machine,  the  combination  95 

of  a  record  support,  a  generally  tapering- 
amplifying  horn  proper  mounted  at  its 
smaller  end  adjacent  to  said  support,  a 
flexible  tubular  extension  to  such  smaller 
end  consisting  of  coiled  interlocking  strips,  loo 
such  extension  being  tapered  to  conform 
with  the  taper  of  said  amplifying  horn  and 
projecting  over  said  record  support,  and  a 
sound-box  connected  with  the  outer  end  of 
such  extension.  105 

2.  In  a  talking  machine,  the  combination 

of  a  record  support,  a  curA^ed  amplif^nng 
horn  proper  of  generally  tapering  form 
pivotally  mounted  at  its  smaller  end  adja- 

cent to  said  support,  a  flexible  tubular  ex-  no 
tension  to  such  smaller  end  consisting  of 
coiled  interlocking  strips  of  metal,  such  ex- 

tension being  tapered  to  conform  with  the 
taper  of  said  amplifying  horn  and  pro- 

jecting over  said  record  support,  and  a  115 
sound-box  connected  with  the  outer  end  of 
said  extension. 

3.  In  a  talking  machine,  the  combination 
of  a  record  support ;  a  tubular  elboAV  with 
substantially  right  angularly  related  open-  12(? 
ings  mounted  adjacent  to  said  support  with 
one  such  opening  directed  upwardl}^ ;  a  gen- 

erally tapering  amplifying  horn  proper 
connected  with  such  upwardly  directed 

opening ;  a  flexible  sound  couA^eyer  consist-  125 
ing  of  intei'locking  strips  connected  with 
the  other  opening  in  said  elboAv,  said  con- 
A^eyer  being  tapered  to  conform  with  the 
taper  of  said  amplifA'ing  horn  and  project- 

ing over  said  record  support;  and  a  sound-  130 
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box  connected  with  tlie  outer  end  of  said 
conveyer. 

4.  in  a  talking  machine,  the  combination 
of  a  i-eccrd  support;  a  tubular  elbow  with 

5  siibstantialh'  right  angularly  related  open- 
ings mounted  adjacent  to  said  support  with 

one  such  opening  directed  upwardl}^ ;  a  gen- 
erally tapering  amplifying  horn  proper  con- 

nected with  such  upwardly  directed  open- 
10  ing;  a  flexible  sound  conveyer  consisting  of 

coiled  interlocking  strips  of  metal  connected 
with  the  other  opening  in  said  elbow,  said 

con-vej^er  being  tapered  to  conform  with  the 
taper  of  said  amplif3dng  horn  and  project- 

15  ing  over  said  record  support;  and  a  sound- 
box connected  with  the  outer  end  of  said 

conveyer. 
.5.  In  a  talking  machine,  the  combination  of 

a  record  support ;  a  tubular  elbow  with  sub- 
20  stantially  right  angularly  related  openings 

mounted  adjacent  to  said  support  Avith  one 
such  opening  directed  upwardly;  a  gener- 

ally tapering  amplifying  horn  proper  pivot- 
ally  mounted  upon  said  elbow  and  connected 

25  with  such  upwardly  directed  opening;  a  flexi- 
ble sound  conveyer  consisting  of  coiled  inter- 

locking strips  connected  with  the  other  open- 
ing in  said  elbow,  said  conveyer  being  ta- 

pered to  conform  with  the  taper  of  said  am- 
30  plifjdng  horn  and  projecting  over  said  rec- 

ord support;  and  a  sound-box  connected 
wuth  the  outer  end  of  said  conveyer. 

6.  In  a  talking  machine,  the  combination 
of  a  record  support:  a  tubular  elbow,  with 

35  substantially  right  angularlv  related  open- 
ings, pivotal  about  a  vertical  axis  adjacent 

to  said  support,  said  elbow  having  one  such 
opening  directed  upwardly ;  a  generally  ta- 

pering amplifying  horn  properly  connected 
49  with  such  upwardly  directed  opening:  a 

flexible  sound  conveA'er  consisting  of  coiled 
interlocking  strips  connected  with  the  otlier 
opening  in  said  elbow,  said  conveyer  being 
tapered  to  conform  with  the  taper  of  said 

-io  amplifying  horn  and  projecting  over  said 
record  support;  and  a  sound-box  connected 
with  the  other  end  of  said  conveA'er. 

7.  In  a  talking  machine,  the  combination 
of  a  record  support;  a  tubular  elbow,  with 

50  substantially  right  angularly  related  open- 
ings, pivotal  about  a  vertical  axis  adjacent 

to  said  support,  said  elbow  having  one  such 
opening  directed  upwardly;  a  generally  ta- 

pering  amplifying   horn    proper   pi^'otally 
55  mounted  upon  said  elbow  and  connected 

with  such  upwardly  directed  opening:  a 
flexible  sound  conAwer  consisting  of  coiled 
interlocking  strips  of  metal  connected  Avith 
the  other  opening  in  said  elboAv,  said  con- 

60  A-eyer  being  tapered  to  conform  Avith  the  ta- 
per of  said  amiDlifying  horn  and  projecting 

OA-er  said  record  support;  and  a  sound  box 
connected  with  the  other  end  of  said  con- 
vcA'er. 

65      8.  In  a  talking  machine,  the  combination 

of  a  record  support;  a  tubular  elbow,  with 
substantially  right  angularly  related  open- 

ings, pivotal  about  a  vertical  axis  adjacent 
to  said  support,  said  elbow  having  one  such 
opening  directed  upAvardly;  means  adapted  70 
to  secure  said  elboAv  in  desired  angular  po- 

sition about  its  axis;  a  generally  tapering 
amplifying  horn  proper,  connected  with  such 
upwardly  directed  oj)ening ;  a  flexible  sound 
conveyer  consisting  of  coiled  interlocking  75 
strips  connected  Avith  the  other  opening  in 
said  elbow,  said  conveyer  being  tapered  to 
conform  with  the  taper  of  said  amplifying 
horn  and  projecting  over  sound  record  sup- 

port; and  a  sound  box  connected  with  the  sO 
other  end  of  said  conveyer. 

9.  In  a  talking  machine,  the  combination 
of  a  record  support;  a  tubular  elbow,  Avith 
substantially  right  angularl}^  related  open- 

ings, piA'otal  about  a  A'ertical  axis  adjacent  85 
to  said  support,  said  elbow  having  one  such 
opening  directed  upwardly;  a  generallj^  ta- 

pering amplifying  horn  proper,  detachably 
pivotally  mounted  upon  said  elbow  and  con- 

nected with  such  upwardly  directed  open-  90 
ing;  a  flexible  sound  conveyer  consisting  of 
coiled  interlocking  strips  of  metal  connected 
with  the  other  opening  in  said  elbow,  said 
conveyer  being  tapered  to  conform  Avith  the 
taper  of  said  amplifying  horn  and  project-  95 
ing  over  said  record  support;  and  a  sound 
box  connected  with  the  other  end  of  said 
conveyer. 

10.  In  a  talldng  machine,  the  combination 
of   a   record   support;    a   bracket   adjacent  100 
thereto;  a  tubular  elbow,  with  substantially 
right  angularly  related  openings,  mounted 

upon  said  bracket  so  as  to  be  piA'otal  about 
a  A'ertical  axis,  said  elboAv  having  one  such 
opening  directed  upwardly;  means  adajited   105 
to  secure  said  elbow  in  desired  angidar  po- 

sition about  its  axis;  a  generally  tapering 

amplifAang  horn  proper  detachablj^  pivot- 
ally  mounted  upon  said  elbow  and  connected 
with   such   upwardly    directed    opening;    a   110 
flexible  sound  conveyer  consisting  of  coiled 
interlocking  strips  of  metal  connected  with 
the  other  opening  in  said  elbow,  said  con- 
veA'er  being  tapered  to  conform  with  the  ta- 

per of  said  amplifAdng  horn  and  projecting  115 
over  said  record  support;  and  a  sound  box 
connected  with  the  other  end  of  said  con- A'eyer. 

11.  In  a  talking  machine,  the  combination 
of  a  record  support;  a  bracket  adjacent  120 
thereto ;  a  tubular  elbow,  with  substantially 
right  angularly  related  openings,  mounted 

upon  said  bracket  so  as  to  be  piA'otal  about 
a  vertical  axis,  said  elbow  haA'ing  one  such 
opening  directed  upwai'dly;  means  adapted  125 
to  secure  said  elbow  in  desired  angular  po- 

sition about  its  axis;  a  generally  tapering 

amplifying  horn  connected  Avith  such  up- 
wardly directed  opening;  a  sectional  flange 

pivotally  securing  said  horn  to  said  elbow,  130 
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one  of  the  sections  of  said  flange  being  de- 
tachable, whereupon  said  horn  may  be  re- 

moved ;  a  flexible  sound  conve}- er  consisting 
of  coiled  interlocking  strips  of  metal  con- 

5  nected  with  the  other  opening  in  said  elbow, 
said  convej^er  being  tapered  to  conform  with 
the  taper  of  said  amplifying  horn  and  pro- 

jecting   over   said   record   support:    and   a 

sound  box  connected  with  the  other  end  of  10 
said  conveyer. 

Signed  by  me  this  25th  day  of  July,  1910. 

THOMAS  H.  TOWELL. 

Attested  by — D.  T.  Davies, 

Jno.  F.  Obeelin. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 
"Washington,  D.  C" 

Commissioner  of  Patents. 
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Application  filed  May  14,  1910.     Serial  No.  561,312. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Tho:mas  H.  Macdon- 

ALD,  a  citizen  of  the  United  States,  and  resi- 
dent of  Bridgeport,  Connecticut,  have  in- 

5  vented  a  new  and  useful  Support  and 
Sound-Duct  for  Sound-Boxes,  which  inven- 

tion is  fully  set  forth  in  the  following  speci- 
fication. 

My  invention  relates  to  talking-machines, 
10  particularly  the  so-called  tone-ai'm  for  use 

with  graphophones  or  other  talking-ma- 
chines, and  is  especially  adapted  for  use 

with  the  so-called  Grafonola  or  grapho- 
phone  inclosed  within  a  cabinet  which  con- 

15  ceals  its  horn,  though  of  course  it  can  be 
used  with  other  types. 

The  invention  consists  of  the  construction 
and  arrangement  of  parts,  and  will  be  best 
understood    by    reference    to    the    annexed 

20  drawings  in  which — 
Figure  1  is  a  side  view,  partly  in  vertical 

section  of  a  tone  arm  embodying  my  inven- 
tion and  applied  to  a  Grafonola ;  Fig.  2  is  a 

top  view  of  the  same,  partly  in  horizontal 
25  section;  and  Fig.  3  is  a  transverse  section, 

viewed  from  the  right,  through  lines  3 — 3 
of  Fig.  1. 

1  is  the  base-plate  (of  the  Grafonola,  or 
other  type  of  talking-machine). 

30  2  represents  the  turn-table  and  disk) 
sound-record  thereon. 

3  is  a  tubular  bearing  or  ferrule,  which 
in  the  present  instance  is  shown  as  secured 
in  place  by  means  of  wood  screws  passing 

35  through  its  horizontal  flange  and  into  the 
base-plate  1,  so  that  it  will  register  with  an 
opening  which  connects  with  the  smaller 
end  of  the  concealed  horn  4  of  the  Graf- 
onola. 

40  5  is  a  tubular  elbow,  whose  lower  and 
vertical  member  journals  or  swivels  within 
the  bearings  3,  and  is  secured  in  place  by 
means  of  the  screw  6  whose  inner  end  en- 

ters the  horizontal  slot  7  in  the  member  5, 
45  to  permit  limited  play  of  the  elbow  upon  a 

vertical  axis.  The  upper  (horizontal)  end 
of  the  elbow-member  5  has  a  flaring  mouth 
of  hemispherical  outline.  Seated  therein  is 
the   ring  8,  whose  outer   surface  is   corre- 

50  spondingly  convexed  to  fit  the  concave 
mouth  of  member  5.  The  ring  8  is  pivoted 
within  its  seat  in  member  5,  by  means  of 
the  horizontal  screw-pins  9 — 9,  whose  inner 
ends  furnish  the  journals  for  the  ring  8. 

The  tapering  tone-arm  proper  10  has  near  55 
its  larger  end  a  shoulder  11,  beyond  which 
is  the  cylindrical  bearing-surface  that  jour- 

nals or  swivels  within  the  bore  of  ring  8. 
A  pin  12,  secured  in  ring  8,  preferably  de- 

pending from  the  top  thereof,  extends  into  60 
an  annular  groove  or  slot  13  in  the  adja- 

cent portion  of  tone-arm  10,  to  permit 
limited  axial  turning  of  the  tone-arm  within 
ring  8. 

The  sound-box  14  may,  if  desired,  be  65 
made  integral  with  the  tone-arm;  and  it 
carries  the  usual  stylus-bar  for  the  repro- 
ducing-needle  15.  which  co-acts  with  the 
record  on  turn-table  2,  in  the  well  known 
manner.  7C 

16  is  a  screw  located  in  the  lower  part  of 
the  elbow-member  5,  and  enters  a  longitudi- 

nal slot  17  in  the  adjacent  portion  of  ring 
8  and  of  tone-arm  10.  This  engagement 
prevents  tone-arm  10  from  tipping  axially;  75 
but  by  swinging  the  tone-arm  and  sound- 

box upward  (ujDon  bearings  9 — 9),  their 
slots  are  disengaged  from  pin  16,  after 
which  the  tone-arm  can  be  turned  axially, 
journaling  in  ring  8,  so  as  to  bring  needle  80 
15  uppermost  for  ready  removal. 

In  the  position  shown  in  jFigs.  1  and  2, 
the  tone-arm  10  and  its  sound-box  can  swing 
freely  in  the  horizontal  plane,  but  the  dia- 
phragin  of  the  sound-box  cannot  be  tipped  85 
out  of  its  vertical  plane.  When,  however, 
the  tone-arm  is  swung  up  (on  bearings 
9 — 9),  it  may  then  be  turned  axially; 
whereupon  the  pin  16  abuts,  as  a  stop, 
against  the  inner  end  of  the  tone-arm,  and  90 
holds  the  same  securely  away  from  the 
record. 

I  have  described  my  invention  with  some 
particularity,  but  only  for  the  sake  of  clear- 

ness, since  parts  may  be  used  to  the  exclu-  95 
sion  of  other  parts,  modifications  of  con- 

struction and  arrangement  might  be  resort- 
ed to,  the  device  might  be  used  with  some 

other  type  of  talking-machine  than  the 
Grafonola,  and  other  modifications  might  be  100 
made  without  departing  from  the  spirit  of 

my  invention. 
Plaving  thus  described  my  invention,  I 

claim : 

1.  The  combination  with  the  .sound-box  of  105 
a  talldng-machine,  of  a  support  and  sound- 
duct  therefor  comprising  a  tubular  member 

journaling  in  a  fixed  bearing,  a  second  tubu- 
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lar  member  both  joiirnaled  and  pivoted  in 
the  first  member  and  carrying  the  sound- 

box, and  means  for  normally  preventing  said 
second  member  from  journaling  on  its  axis. 

5  2.  The  combination  with  the  sound-box  of 
a  talking-machine,  of  a  supjDort  and  sound- 
duct  therefor,  comprising  a  tubular  member 
journaled  in  a  fixed  bearing,  and  a  second 
tubular  member  carrying  the  sound-box  and 

10  both  journaled  and  also  piA'oted4n  the  first 
member,  whereby  said  second  member  with 
the  sound-box  may  be  rotated  on  its  own 
longitudinal  axis  and  may  also  be  swung 
in  a  vertical  plane. 

3.  The  combination  with  the  sound-box  of 

a  talking-machine,  of  a  support  and  sound- 
duct  therefor  comiDrising  a  tubular  elbow- 
member  journaled  in  a  fixed  bearing  and 
having  at  its  other  end  a  spherical  mouth, 
a  ring  of  corresponding  shape  fitted  in  said 
mouth  and  secured  therein  by  a  horizontal 
journal,  and  a  second  substantially  horizon- 

tal tubular  member  journaled  in  said  ring 
and  carrying  the  sound-box. 

4.  The  combination  with  the  sound-box  of 
a  talking-machine,  of  a  support  and  sound- 
duct  therefor  comprising  a  tubular  elbow- 
member  journaled  in  a  fixed  bearing  and 
having  at  its  other  end  a  spherical  mouth,  a 

15 

20 

25 

30 ring  of  corresponding  shape  fitted  in  said 

mouth  and  secured  therein  by  a  horizontal 
journal,  a  second  substantially  horizontal 
tubular  member  journaled  in  said  ring  and 
carrying  the  sound-box,  and  means  for  nor- 

mally preventing  said  horizontal  member  35 
from  journaling  in  said  ring. 

6.  The  combination  with  a  talking-ma- 
chine, of  a  souncl-box-support  and  sound- 

conveyer  comprising  a  tubular  elbow-mem- 
ber journaled  in  a  fixed  bearing  with  verti-  40 

cal  axis  and  having  a  flaring  spherical  mouth 
at  its  horizontal  end,  a  ring  of  correspond- 

ing shape  fitted  in  said  mouth  on  a  hori- 
zontal pivot  and  provided  with  a  longitudi- 

nal slot,  a  tapering  tubular  member  carry-  45 
ing  the  sound-box  at  its  outer  end  and  jour- 

naled in  said  ring  and  provided  with  a  longi- 
tudinal slot  i-egistering  with  the  fii'st-named 

slot  and  also  provided  with  a  partial  annu- 
lar slot,  a  pin  carried  by  said  ring  and  ex-  e-0 

tending  into  the  last-named  slot,  and  a  sec- 
ond pin  carried  by  said  elbow-member  and 

extending  into  the  two  first-named  slots. 
In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib-  55 
ing  witnesses. 

THOMAS  H.  MACDONALD. 
Witnesses : 

A.  B.  Keongh, 
C.  W.  Hedberg. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ALEXANDER  N.  PIERMAN,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR,  BY  MESNE  ASSIGN- 

MENTS, TO  THOMAS  A.  EDISON,  INCORPORATED,  OF  WEST  ORANGE,  NEW  JERSEY, 
A  CORPORATION   OF   NEW  JERSEY. 
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1,034,696. Specification  of  letters  Patent.  Patented  Apr.  30, 1913. 
Application  filed  September  13,  1909.     Serial  No.  517,510. 

To  all  whom  it  may  concern: 
Be  it  knoAvn  that  I.  Alexander  X.  Pier- 

man,  a  citizen  of  the  United  States,  and  a 

resident  of  Newark,  in  the  county' of  Essex 
5  and  State  of  New  Jersej'^,  have  made  a  cer- 

tain new  and  useful  Invention  in  Sound-Re- 

producers, of  which  the  following  is  a  de- 
scription. 
My  invention  relates  to  phonograph  re- 

10  producers  of  the  pneumatic  type,  or,  gen- 
erally speaking,  of  the  type  in  which  undu- 

lations corresponding  to  sound  waves  are 
impressed  upon  a  current  of  any  suitable 
moving  fluid  by  the  operation  of  a  suitable 

15  valve  through  which  the  fluid  is  allowed  or 
caused  to  i^ass.  the  valve  being  operated  in 
accordance  with  the  sound  waves  as  by  con- 

nection with  a  reproducing  stylus  tracking 
a  record  groove. 

20  The  improvements  covered  by  mj'^  present 
application  reside  chiefly  in  the  construc- 

tion of  the  valve  through  which  the  air  or 
other  mo\  ing  fluid  is  caused  to  pass  in  set- 
ing  up  the  undulations  corresponding  to  the 

25  sound  waves. 
The  chief  object  of  my  in\ention  is  the 

production  of  a  sound  rei:)roducer  having  a 
vibratory  member  which  serves  to  set  up 
vibrations  corresponding  to  sound  waves  in 

30  the  well  known  manner  when  the  device  is 
operated  under  atmospheric  pressure,  that 
is  to  say,  when  a  moving  fluid  is  not  pro- 

gressed therethrough,  the  A'ibratory  member 
or  diaphragm  being  so  formed  as  to  act  as  a 

35  valve  under  abnormal  or  forced  fluid  pres- 
sure, that  is  to  say,  when  a  current  of  air 

or  other  fluid  passes  through  the  repro- 
ducer, the  valve,  which  is  then  formed  by 

the  vibratory  member,  serving  to  set  up  un- 
40  dulations  in  the  current  of  fluid  passing 

therethrough  in  accordance  with  the  soimd 
waves  to  be  reproduced. 

Other  objects  of  my  invention  include  the 
production  of  a  diaphragm  so  formed  as  to 

45  be  capable  of  vibration  in  accordance  with 
sound  vibrations  under  atmospheric  pres- 

sure and  capable  of  opening  more  or  loss  in 
accordance  with  sound  vibrations  to  form  a 
port  for  the  passage  of  fluid  therethrough 

50  under  forced  fluid  pressure,  and  the  con- 
struction and  combinations  of  parts  suit- 

able for  the  production  of  the  objects  above 
enumerated. 

These  various  objects  ms-j  be  attained  by 
a  number  of  constructions  which  are  herein-  55 
after  described  and  specifically  claimed. 

Reference  is  hereby  made  to  the  accom- 
panying drawings  forming  part  of  this 

specification,  and  in  which — 
Figure  1  is  a  side  elevation,  partly  in  sec-  60 

tion,  of  a  sound  reproducer  embodying  my 
form  of  my  invention;  Fig.  2  is  a  bottom 
plan  view  of  the  diaphragm  or  vibratory 
member  employed  in  the  same;  Fig.  3  is  a 

side  elevation,  partly  in  section,  of  a  reioi'o-  65 
ducer  embodying  a  second  form  of  my  de- 

vice, Fig.  i  representing  a  top  plan  view  of 
the    vibratory    member    employed    in    the 
same;  and  Fig.s.  5  and  6  represent  respec- 

tively a  side  elevation,  partly  in  section,  of  70 
a  reproducer  embodying  a  third  form  of  my 
device,  and  a  bottom  plan  view  of  the  vibra- 

tory member  employed  in  the  same. 
Referring  to  the  drawings  and  more  par- 

ticularly to  Figs.  1  and  2,  the  sound  repro-   75 
ducer  1  is  i)rovided  with  a  depending  flange 
2,  within  which  is  screw  threaded  the  cylin- 

der 3,  the  diapliragm  or  vibratory  member 
4  being  clamped  between  gaskets  5  and  G, 
gasket  5  contacting  shoulder  T  formed   in  80 
flange  2  of  reproducer  bodj'  1,  cylinder  3 
being  screwed  up  within  flange  2  to  bind 
the    parts   firmly   together.      Diaphragm-  4 
divides  the  interior  of  the  sound  box  into 

two  chambers  8  and  9.    Air  under  pressure  85 
may  be  forced  within  chamber  9  by  means 
of  air  duct  10  although  it  is  obvious  that 
suction   might  be   employed   if  desired  in 
place  of  pressure  for  causing  the  passage  of 
the   moving  fluid   through  the  reproducer.  90 
Chamber  9   is  closed   at   its  lower  end  by 
means  of  closure  11  through  which  passes 
link  12  which  is  secured  to  the  rear  end  of 
stylus  lever  13  which  carries  stylus  14,  and 
is  pivotally  mounted  at  15  to  lugs  16  secured  95 
to    or    integral    with    floating    weight    IT, 
which  is  pivoted   at   18  to  pivot  block  19 
which  is  secured  to  the  lower  end  of  cylinder 
3   b}^   any   suitable  means,   as  the   vertical 
screw  20.     The  diaphragin  4  is  preferably  100 
formed  of  a  flat  plate  of  glass  and  is  slit 
transversely  and  diametrically  as  shown  at 
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21.  This  slit  is  formed  in  the  diaphragm 
after  the  latter  has  been  secured  in  place 

within  the  reproducer  by  means  of  a  dia- 

mond or  other  suitable  "^cutting  agent,  the 
5  slit  or  crack  being  closed  when  the  dia- 

phragm is  at  rest.  "As  shown  in  Fig.  2,  the slit  or  crack  21  extends  across  the  entire 

diaphrag-m.  The  link  12  is  connected  to  the 
diaphragm  on  either  side  of  the  crack  or 

10  slit,  as  indicated  at  22. 

In  the  operation  of  the  device,  the  dia- 

phragm 4  ma}^  be  vibrated  as  a  simple  dia- 
phragm by  connection  through  link  12  with 

stylus  14  whenever  it  is  desired  to  reproduce 
15  in  the  ordinary  manner,  that  is,  without  the 

passage  of  a  moving  fluid  through  the  re- 
producer.   In  this  case,  the  crack  21  remains 

quite  tight  and  does  not  interfere  percepti- 
bly with  the  vibration  of  the  diaphragm  or 

20  with  the  reproduction  of  sound  caused  by 
the  vibration  of  the  same.     Whenever  it  is 

desired  to  operate  the  device  as  a  pneumatic 
sound  box,  however,  the  pressure  of  air  or 

other  fluid  on  the   lower  side  of  the  dia- 

25  phragm   tends  to  flex   the   diaphragm   u]> 

ward,  opening  slightly  crack  21  and  afford- 

ing a  passageway  therethrough  for  the  mov- 

ing fluid.    This"  opening  is  varied  more  or less  in  accordance  with  the  sound  waves  to 

30  be  reproduced  bv  the  connection  between  the 

diaphragm  and' the  stylus  above  described. Thus,  undulations  are  impressed  upon  the 

fluid  moving  through  slit  21  corresponding 
to  sound  vibrations  to  be  reproduced. 

35       Referring  more   particularly   to   Figs.    3 

and  4  of  the  drawings,  the  vibratory  mem- 
ber or  diaphragm  is  formed  in  the  following 

manner :— Elastic  plates  4'  and  4-  are  sup- 
ported from  opposite  sides  of  the  sound  box 

40  between   gaskets  5   and  6,  the  parts  being 

secured  in  place  between  shoulder  7  of  sound 

box  1  and  cylinder  3  in  the  same  manner 
as  described  in  connection  with  Figs.  1  and 

2.     Elastic  plates  4'   and  4-  are  each  sec- 
45  tions  or  segments  of  a  diaphragm  having 

inner  unsupported  edges  constituting  chords 
of  the  circle  less  than  the  diameter,  these 

unsupported  edges  23   and  24  being  pref- 

erably  parallel.     A   third   elastic   plate   4^ 
50  rests  upon  the  unsupported  edges  23  and  24 

of  plates  4'  and  4-  overlapping  said  edges 
to   cover   the  opening  therebetween.     This 

plate  4^   is   of   elastic  material,  preferably 

the   same   of  which   plates   4'    and   4"    are 
55  formed,  and  is  bounded  preferably  by  chords 

of  the  circle  parallel  to   edges  23   and   24 

of   plates   4'    and   4=    and    slightly    shorter 
than  chords  23   and  24  since  the  plate  4^ 

overlaps  both  plates  4'  and  4-.     Plate  4^  is 
60  bounded  at  its  edges  25  and  26  by  arcs  of 

the   circle   which   form   the   supported   pe- 

riphery of  plates  4'  and  4-,  plate  4^  being 
held  at  these  edges  by  gasket  5.     The  link 
12'  is  connected  to  plate  4^  at  its  central 

65  point,  as  indicated,  link  12'  being  connected 

to  stylus  14  in  the  manner  described  in  con- 
nection with  Figs.  1  and  2. 

In  the  operation  of  this  device  when  the 
reproducer  is  operated  as  a  simple  repro- 

ducer without  the  passage  of  fluid  there-  ̂ q 

through,  elastic  plates  4',  4'-  and  4^  vibrate together  to  form  a  simple  reproducer  the 
vibrations  of  which  cause  the  desired  repro- 

duction.   In  this  operation  the  elasticity  of 

plates  4'  and  4-  cause  them  to  follow  the  ̂ ^ 
plate    4^    in    its    upward    movement    when 
stylus  14  descends  within  depressions  in  the 

record,   plate   4^   forcing   plates  4'    and   4- 
downward  when  plate  4^  descends  in  obedi- 

ence to  the  passage  of  stylus  14  over  eleva-  gQ 
tions  in  the  record.      ̂ VHien,  however,  the 
device  is  used  as  a  pneumatic  reproducer, 
pressure  of  the  moving  fluid  upon  the  lower 
surface  of  plate  4^  causes  a  slight  opening 
between  plate  4^  and  plates  4'  and  4-  along  g^ 
edges  23  and  24.     The  amount  of  this  open- 

ing varies  with  the  movements  of  stylus  14 
along  the  record  groove  and  the  undulations 
impressed  upon  the  current  moving  through 
the  passages  formed  along  edges  23  and  24  qq 
vary  accordingly. 

Referring   more   particularly   to   Figs.   5 
and  6  of  the  drawings,  the  diaphragm  or 
vibrating  body  in  this  form  of  my  invention 
is  formed  of  two  plates  4^  and  4"  of  elastic  95 
material,  which  are  supported  in  the  sound 
box  on  opposite  sides  thereof  between  the 

gaskets  5   and   6.     These  plates  4^^   and  4" 
are  similar  to  plates  4'  and  4-  in  the  last described  form  of  my  invention,  except  that  100 

one  of  the  plates,  as  4^,  overlaps  the  other, 
as  4®,  at  its  inner  or  unsupiDorted  edge.    That 

is   to   say,  the   plates   4^^    and   4:°   comprise 
segments  of  a  circle  supported  at  the  pe- 

riphery   between    gaskets    5    and    6    and  105 
bounded  at  their  inner  unsupported  edges 
27  and  28  by  chords  of  the  circle  which  are 

preferably  parallel,  the  plates  4^^  and  4**  ex- tending across  the  center  of  the  circle.    The 
link  12-,  which  is  connected  to  the  stylus  no 
lever  13  which  bears  stylus  14  as  in  the  pre- 

vious figures,  is  secured  to  the  lower  side 

of  plate  4"  near  tlie  edge  28  thereof.     The 

overlapping   edge   of   plate   4=^   lies   snugly 
upon  the  outer  surface  of  plate  4°,  the  two  115 
plates  being  mounted  in  parallel  relation, 

and  when  the  reproducer  is  operated  with- 
out the  flow  of  a  current  of  air  or  other  fluid 

therethrough,  the  plates  4=^  and  4"  vibrate 
together  as  a  simple  diaphragm,  the  elas-  120 

ticity  of  plate  4^^  causing  it  to  follow  the 
plate  4*'  downwardly  when  the  latter  is  vi- 

brated downwardly,  because  of  the  move- 
ment  of   stvlus   14   over   elevations   in  the 

sound  record.     "Wlien,  however,  the  device  125 
is  operated  as  a  pneumatic  reproducer,  the 

pressure  of  moving  fluid  forced  into  cham- 
ber 9  from  pipe  10  upon  the  lower  surface 

of   plate  ¥   causes  the  upward   flexure   of 

plate  4:^  to  a  sufficient  extent  to  permit  the  iso 
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pasage  of  air  across  edge  28  from  cham- 
ber 9  into  chamber  8  through  an  opening 

between  the  two  plates  4"  and  4°,  the  amount 
of  which  opening  varies  in  accordance  with 

5  the  sound  vibrations  to  be  reproduced. 
Having  now  described  my  invention,  what 

I  chiim  and  desire  to  protect  by  Letters 
Patent  is  as  follows : 

1.  In  a  sound  reproducer,  the  combination 
IQ  with  a  sound  box  of  a  fiat  divided  dia- 

phragm supported  within  the  same,  and 
means  for  vibrating  said  diaphragm  in  ac- 

cordance with  sound  vibrations  under  con- 
ditions of  normal  pressure  and  for  causing 

16  said  diaphragm  to  open  more  or  less  to  per- 
mit the  passage  of  fluid  therethrough  in  ac- 

cordance with  sound  vibrations,  under  con- 
ditions of  abnormal  pressui-e,  substantially as  described. 

20  2.  In  a  sound  reproducer,  a  flat  dia- 
phragm capable  of  vibration  in  accordance 

with  sound  vibrations  under  atmospheric 
pressure,  and  capable  of  opening  more  or 
less  in  accordance  with  sound  vibrations  to 

25  form  a  port  for  the  passage  of  fluid  there- 
through mider  forced  fluid  pressm-e,  sub- 

stantially as  described. 
3.  In  a  sound  reproducer,  a  flat  dia- 

phragm   formed    of    a    plurality    of    parts 
30  adapted  to  act  as  a  simple  diaphragm  imder 

normal  atmospheric  pressure,  but  to  act  as 
a  valve  under  abnormal  or  forced  fluid  pres- 

sure, substantially  as  described. 
4.  In  a  sound  reproducer,  the  combination 

35  %ith  a  sound  box  of  a  diaphragm  of  elastic 
material  supported  within  the  same  and 
formed  of  a  plurality  of  parts  supported 
and  fitting  together  in  contact  throughout 

their  adjacent  edges  so  as  to  A'ibrate  as  a 
40  diaphragm  under  normal  pressure,  but  said 

parts  being  adapted  to  separate  to  form  a 
port  opening  under  forced  pressure,  and 
means  for  vibrating  said  diaphragm  under, 
normal   pressure   or  causing  said   parts  to 

45  separate  more  or  less  under  forced  fluid 
pressure,  in  either  case  in  accordance  with 
sound  vibrations,  substantially  as  described. 

5.  In  a  sound  reproducer,  the  combination 
with  a  sound  box  of  a  diaphragnn  sujiported 

50  within  and  dividing  the  same  into  two 
chambers,  said  diaphragm  being  of  elastic 
material  and  being  slit  across  the  same,  and 
n)eans  for  flexing  said  diaphragm  in  ac- 

cordance with  sound  vibrations  to  cause  said 

55  diaphragm  to  open  at  said  slit  to  a  greater 
or  less  extent,  said  diaphragm  when  at  rest 
having  no  openings  therein,  substantially  as 
described. 

6.  In  a  sound  reproducer,  the  combination 
60  with  a  sound  box  of  a  diaphragm  su]^ported 

within  the  same,  said  diai^hragm  being  of 
elastic  material  and  slit  transversely,  said 
slit  being  closed  when  said  diaphragm  is  in 
normal  position,  and  means  for  flexing  said 

65  diaphragm  in  accordance  with  sound  vibra- 

tions to  cause  said  slit  to  open  to  a  greater 
or  less  extent  to  form  a  passageway  for  a 

fluid  passing  therethrough,  substantiallj'-  as described. 

7.  In  a  sound  reproducer,  the  combination  70 
with  a  sound  box  of  a  diaphragm  supported 
within    and    dividing    the    same    into    two 
chambers,  said  diaphragm  being  of  elastic 
material   and   being  slit   transversely,   said 
slit  being  closed  when  said  diaphragm  is  in   75 
normal  position,  means  for  introducing  fluid 
under  pressure  into  one  of  said  chambers, 
and  means  for  flexing  said  diaphragm  in 
accordance  with  sound  A'ibrations  to  cause 
said  slit  to  open  to  a  greater  or  less  extent   80 
to  throw  said  fluid  passing  through  said  slit 
into  vibrations  corresponding  to  said  sound 
vibrations,  substantially  as  described. 

8.  In  a  sound  reproducer,  a  sound  box,  a 
diaphragm  supported  within  said  box,  said  85 
diaphragm  being  slit  transversely  and  so 
held  that  said  slif  is  normally  closed,  but  is 
adapted  to  be  opened  slightly  on  flexure  of 
said  diaphragm,  substantially  as  described. 

9.  In  a  sound  reproducer,  the  combination   90 
with  a  sound  box  of  a  diaphragm  supported 
within    and    dividing    the    same    into    two 
chambers,  said  diaphragm  being  of  elastic 
material   and   being  slit   transversely,   said 
slit  being  closed   when   said  diaphragm   is   95 
in  normal  position,  means  for  introducing 
fluid  under  jiressure  into  one  of  said  cham- 

bers,   a    ]iivoted    stylus    lever    and    stylus 
carried  thereby,  and  a  connection  from  said 
lever   to   said    dia]ihragm    attached   to   the   100 
latter  adjacent  said  slit,  substantially  as  de- 
scribed. 

10.  In  a  sound  reproducer,  the  combina- 
tion with  a  soimd  box  of  a  clia]3hragm  sup- 

ported within  and  dividing  the  same  into  105 
two  chambers,  said  diaphragm  being  of 
elastic  material  and  being  composed  of  a 
plurality  of  members  so  held  and  positioned 
as  to  prevent  communication  between  said 
chambers  when  at  rest,  and  to  vibrate  as  a  110 
diaphragm  when  connected  under  normal 
pressure  to  a  reproducing  stylus,  but  adapt- 

ed to  separate  and  allow  the  passage  of  fluid 

between  said  chambers  in  gi'eater  or  less  de- 
gree when  thus  connected  under  forced  fluid  115 

pressure,  means  for  introducing  fluid  under 
pressure  into  one  of  said  chambers,  a  stylus 
lever  and  stylus  carried  thereby,  and  connec- 

tions from  said  lever  to  said  diaphragm, 
substantially  as  described.  120 

11.  In  a  sound  reproducer,  the  combina- 
tion with  a  sound  box  of  elastic  means  di- 

viding the  same  into  two  chambers,  means 
for  introducing  fluid  under  pressure  into 
one  of  said  chambers,  said  elastic  means  be-  125 
ing  normally  closed  but  adapted  to  open 
under  forced  pressure  to  form  a  passage- 

way therethrough,  and  means  for  reproduc- 
ing sound  by  vibrating  said  elastic  means 

under  normal  pressure  or  by  causing  said  130 
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elastic  means  to  open  more  or  less  under 

forced  pressure  and  thus  setting  up  A'ibra- 
tions  in  the  fluid  passing  therethrough,  in 
accordance  with  sound  vibrations,  substan- 

5  tiall};"  as  described. 
12.  In  a  sound  reproducer,  the  combina- 

tion with  a  sound  box,  of  a  flat  dividing  dia- 
phragm supported  within  the  same,  and 

means  for  vibrating  said  diaphragm  in  ac- 
10  cordance  with  sound  vibrations  under  con- 

ditions of  normal  pressure,  and  for  causing 
said  diaphragm  to  open  more  or  less  to  per- 

mit the  passage  of  fluid  therethrough  in 
accordance    with    sound    vibrations    under 

15  conditions  of  abnormal  pressure,  said  dia- 
phragm when  at  rest  having  no  openings 

therein,  substantially  as  described. 
13.  In  a  soimd  reproducer,  a  flat  dia- 

phragm capable  of  vibration  in  accordance 
20  with  sound  vibrations  under  atmospheric 

pressure,  and  capable  of  opening  more  or 
less  in  accordance  with  sound  vibrations  to 

form  a  port  for  the  passage  of  fluid  there- 
through under   forced  fluid  i^ressure,  said 

diaphragm  when  at  rest  having  no  openings   25 
or  ports  therein,  substantially  as  described. 

14:.  In  a  sound  reproducer,  in  combina- 
tion with  a  sound  box,  of  a  diaphragm  sup- 

ported within  and  dividing  the  same  into 
two  chambers,  said  diaphragm  being  of  elas-  30 
tic  material  and  being  slit  entirely  across 

the  same,  and  means  for  flexing  said  dia- 
phragm in  accordance  with  sound  vibra- 

tions to  cause  said  diaphragm  to  open  at 

said  slit  to  a  greater  or  less  extent,  said  dia-  35 
phragm  when  at  rest  having  no  openings 
therein,  substantially  as  described. 

This   specification   signed   and  witnessed 
this  10th  day  of  September  1909. 

ALEXANDER  N.  PIEEMAN. 

Witnesses : 
Dyer  Smith, 

John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

'  Commissioner  of  Patents, 

J 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  i^EXA>-DER  N.  Pier- 
man,  a  citizen  of  the  United  States,  and  a 
resident  of  Newark,  in  the  county  of  Essex 

5  and  State  of  New  Jersej^,  have  invented  cer- 
tain new  and  useful  Imiirovements  in  Pho- 

nograph-Eeproducers,  of  which  the  follow- 
ing is  a  description. 

My  invention  relates  to  phonograph  re- 
10  producers  of  the  pneumatic  type,  or,  gener- 

ally speaking,  of  the  type  in  which  undu- 
lations corresponding  to  sound  waves  are 

impressed  upon  a  current  of  any  .suitable 
moving  fluid  by  the  operation  of  a  suitable 

15  valve  through  which  the  fluid  is  allowed  or 
caused  to  pass,  the  valve  being  oj)eratcd  in 
accordance  with  the  sound  waves  as  by  con- 

nection with  a  reproducing  stylus  tracking 
a    record    groove.     I    filed    in   the   United 

20  States  Patent  Office  an  application  Serial 
No.  493,281  on  May  1.  1909  in  which  I  dis- 

close and  claim  broadly  a  phonograph  re- 
producer of  this  general  type  in  which  the 

valve  or  vibratory  member  or  members  were 

25  of  minimum  mass,  whereb}'  defects  due  to 
inertia  and  momentum  of  parts  are  largely 
avoided.  In  the  application  referred  to, 
thin,  reed-like  members  are  interposed  in 
the  path  of  the  moving  fluid  current  and  are 

30  vibrated  in  accordance  with  sound  vibra- 
tions to  be  reproduced  to  set  up  correspond- 

ing undulations  in  the  moving  fluid  current 
passing  through  the  sound  box.  Specifi- 

cally, in  the  application  referred  to  a  port 
35  plate  is  provided  having  one  or  more  slit- 

like ports  therein  upon  which  are  seated  the 
thin,  reed-like  members  which  are  placed 
under  tension  and  secured  rigidly  to  the 
port  plate   at  both  ends.     These  members 

40  are  joined  together  and  flexed  by  connection 
with  the  stylus  to  vary  the  extent  of  opening 
of  the  ports  to  a  greater  or  less  extent. 
My  present  invention  constitutes  an  im- 

provement upon  the  invention  of  the  appli- 
45  cation  referred  to,  the  improvement  resid- 

ing in  the  manner  of  moimting  the  elastic 
reed-like  members  upon  the  port  plate. 

The  object  of  my  invention  is  to  improve 
the    quality    of    sound    reproduction    of    a 

50  device  of  this  character. 
Reference  is  hereby  made  to  the  accom- 

panying drawings  forming  part  of  this 
specification,  in  which  the  same  reference 

numefials    are   used  throughout   to   denote 
corresponding  parts,  and  in  which —  55 

Figure  1  is  a  side  elevation,  partly  in  sec- 
tion, of  a  sound  reproducer  embodying  my 

invention.  Fig.  2  is  a  plan  view  of  the 
]Dort  plate  with  the  valve  members  secured 
thereto.  Fig.  3  is  an  enlarged  cross  section  60 
on  line  3—3  of  Fig.  1. 

Eeferring  to  the  drawings,  the  sound  box 
1  may  be  formed  with  the  two  chambers  2 
and  3  communicating  through  the  ports  4 
in  the  port  plate  5,  air  being  conducted  into  65 
the  chamber  3  by  means  of  a  conduit  6  and 
escaping  from  chamber  2  through  the  re- 

producer neck  7.  The  chamber  3  is  closed 
by  the  closure  8  which  is  secured  in  position 
against  the  shoulder  of  the  circular  wall  of  70 
the  chamber  3  by  means  of  the  ring  9  which 
is  screwed  into  the  depending  flange  10  of 
the  sound  box  to  hold  the  closure  8  tightly 
in  position.  The  floating  weight  11  is 
pivotally  mounted  at  12  to  the  block  13  75 
which  is  mounted  as  by  screw  14  on  the 
lower  surface  of  the  depending  flange  10. 
The  stylus  lever  1.5  is  pivotally  mounted  at 
16  to  the  lugs  17  depending  from  the  float- 

ing weight,  and  the  said  stvlus  lever  is  pro-  80 
vided  with  stylus  18.  All  of  the  above  men- 

tioned pai'ts  are  common. 
The  ports  4,  which  are  preferably  in  the 

form  of  lengthened  slits  are  noi-mally  closed 
by  means  of  the  flexible  reed-like  rnembers  85 
19  seated  upon  the  same.     These  members 
are  very  thin  and  preferably  are  formed  of 
a  light  metal  such   as   aluminium.     These 
reeds   are  secured  in  position  on  the  port 
plate  by  the  following  means: — Preferably,  90 
the  strip  20  is  placed  transversely  across  the 
ends  of  reeds  19  beyond  one  extremity  of 
the    ports   4    and    screws   21    are    screwed 
through  the  strip  20  and  into  the  port  plate 
5,  the  shanks  of  the  screws  extending  be-  95 
tween   the   reed-like   members   19   and   the 
heads  of  the  screws  each  overlapping  one  of 
the  said  reeds  19  on  each  side  of  the  same. 
These  screws  are  screwed  down  tightly  to 
secure  the  reeds  19  rigidly  to  the  port  plate   100 
at  that  end  of  the  said  reeds.     By  this  means 
a  very  secure  connection  is  made  which  is  at 
the  same  time  detachable.     It  is,  of  course, 
obvious  that  members  19  might  be  secured 
permanently  to  the  plate  5  at  one  end  by  105 
any  other  suitable  means,  as  by  soldering  the 
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same  at  that  end  to  the  port  plate.     At  the  , 
other   end   of   the  reeds   19   screws   22   are 
screwed  in  to  the  port  plate  5  in  the  same 
relation  to  the  reeds  19  as  are  the  screws  21 

5  at  the  other  end  of  the  same,  that  is  to  say, 
each  reed  19  has  one  screw  22  on  each  side 

of  the  same,  the  heads  23  of  the  screws  22 
each  overlapping  one  of  the  said  reeds  19  on 
each  side  of  the  same.     Screws  22,  however, 

10  are  not  screwed  in  sufficiently  far  to  bind 
reeds  19  rigidly  to  port  plate  5  at  their  end 
of  the  reeds.  Instead,  screws  22  are  so  ad- 

justed that  reeds  19  may  slip  or  move  some- 
what   longitudinally    under    heads    23    of 

15  screws  22  when  the  said  reeds  19  are  flexed. 
Stylus  18  is  connected  to  reeds  19  by  any 

siiitable  means,  as  the  link  24,  which  is  con- 
nected at  its  lower  end  to  the  tail  of  stylus 

lever  15,  and  at  its  iipper  end  to  the  reeds 
20  19.  Preferabl}',  reeds  19  are  fastened  to- 

gether as  by  means  of  strip  25  which  is  sol- 
dered or  otherwise  secured  to  the  same  trans- 

versely of  the  same  midway  between  screws 
21  and  22.     Link  24  is  secured  to  this  strip 

25  25.  I  prefer  to  use  the  construction  shoAvn 
in  the  drawings  in  which  link  24  passes 
through  a  hole  in  strip  25  and  is  provided 
on  the  upper  side  thereof  with  a  button  or 
head  26  so  that  the  upward  movement  of 

30  stylus  18  in  tracking  the  record  groove  pulls 

*the  reeds .  19  downwardly  at  their  central 
points,  the  pressure  of  air  or  other  fluid 
passing  from  chamber  3  through  ports  4 
into  chamber  2  tending  to  constantly  keep 

35  the  reeds  19  flexed  upwardly.  In  the  opera- 
tion of  the  device,  reeds  19  operate  entirely 

by  flexture  in  accordance  with  the  sound  vi- 
brations to  be  reproduced,  the  reeds  being 

held  rigidly  at  the  one  end  and  slipping 
40  slightly  forward  and  back  under  screw 

heads  23  at  the  other  end,  the  reeds  flexing 
symmetrically  under  the  opposing  forces 
of  the  current  fluid  and  the  central  pull  of 
the  link  24  on  the  same. 

45  It  is  obvious  that  the  proportions  of  parts 
as  shown  could  be  changed  without  depart- 

ing from  the  spirit  of  the  invention,  and 
that,  if  desired,  the  direction  of  flow  of  the 
fluid  could  be  reversed  and  the  valve  seated 

50  upon  the  opposite  side  of  port  plate  5  from 
that  indicated  with  appropriate  connection 
to  the  stylus  lever,  and  that  also,  if  desired, 
the  reed-like  members  could  be  seated  upon 
the  lower  side  of  port  plate  5  instead  of 

55  upon  the  upper  side  as  indicated  in  the 
drawings. 
Where,  in  the  claims,  I  have  referred  to 

members  seated  upon  the  ports,  it  is  to  be 
imderstood  that  I  do  not  limit  myself  to  the 

60  seating  of  the  members  upon  the  upper  sur- 
face of  the  ]3ort  plate  merely. 

The  valve  as  constructed  is  exceedingly 
sensitive  and  copies  the  vibrations  of  the 
stylus  with   amplification   and   with   great 

65  faithfulness.    Any  desired  number  of  ports 

and  corresponding  reeds  may  be  used,  the 
loudness  of  the  sound  reproduced  varying 
with  the  number  of  reeds  employed. 
Having  now  described  my  invention, 

what  I  claim  and  desire  to  protect  by  Letters 
Patent  is  as  follows : 

1.  In  a  sound  reproducer,  the  combina- 
tion of  a  hollow  body  containing  chambers 

communicating  through  a  plurality  of  ports, 
members  of  elastic  material  seated  upon 
and  covering  said  ports,  means  for  holding 
rigidly  one  extremity  of  said  members, 
means  located  at  the  other  extremity  of  said 
members  for  preventing  all  except  longitu- 

dinal movement  of  said  extremity,  and  per- 
mitting longitudinal  movement,  and  means 

for  flexing  the  said  members  in  accordance 
with  sound  vibrations,  substantially  as  de- scribed. 

2.  In  a  sound  reproducer,  the  combination 

of  a  hollow  body  containing  chambers  com- 
municating through  a  port,  a  m^^mber  of 

elastic  material  seated  upon  and  covering 

said  port,  means  for  holding  rigidly  one  ex- 
tremity of  said  member,  means  located  at  the 

other  extremity  of  said  member  for  restrict- 
ing all  movement  of  said  extremity  to  move- 

ment in  the  plane  normally  occupied  by  said 
member  and  means  for  flexing  said  member 
in  accordance  with  sound  vibrations,  sub- 

stantially as  described. 
3.  In  a  sound  reproducer,  the  combination 

with  a  sound  box  and  means  for  conveying  a 
fluid  therethrough,  of  a  vibratory  thin  strip 
interposed  in  the  path  of  said  fluid  and  held 
rigidly  at  one  end,  means  located  adjacent 
the  other  end  of  said  strip  for  restricting  all 
movement  of  said  end  to  movement  in  the 

plane  normally  occupied  by  said  strip,  and 

means  for  flexing  said  strip  in  accoi'dance 
with  sound  vibrations  to  be  reproduced,  to 
produce  corresponding  undulations  in  said 
fluid,  substantially  as  described. 

4.  In  a  sound  reproducer,  the  combination 
with  a  sound  box  and  means  for  conveying  a 
fluid  therethrough,  of  a  vibratory  thin  strip 
interposed  in  the  path  of  said  fluid,  means 
holding  said  strip  rigidly  at  one  end,  means 
located  adjacent  the  other  end  of  said  strip 
for  restricting  all  movement  of  said  strip 
to  movement  longitudinal  of  said  member, 
and  means  acting  upon  said  strip  substan- 

tially midway  between  said  holding  and  re- 
stricting means  for  causing  the  same  to  flex 

in  accordance  with  sound  vibrations  to  be 

reproduced,  to  produce  corresponding  un- 
dulations in  said  fluid,  substantially  as  de- scribed. 

5.  In  a  sound  reproducer,  the  combination 
with  a  sound  box  and  means  for  conveying 

a  fluid  therethrough,  of  flexible  means  inter- 
posed in  the  path  of  said  fluid  for  producing 

undulations  therein  by  its  flexure,  means 
permitting  slip  of  said  flexible  means  at  one 
end  thereof  in  the  plane  normally  occupied 
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by  said  flexible  means,  but  preventing  all 
other  movement  of  said  end,  and  means  for 
flexing  the  said  flexible  means  in  accordance 
with  sound  vibrations,  substantially  as  de- 

5  scribed. 
6.  In  a  sound  reproducer,  the  combination 

with  a  port  plate  provided  with  a  port,  of 
a  thin  flexible  strip  seated  upon  and  cover- 

ing said  port,  means  holding  said  strip  ad- 
10  jacent  the  ends  constructed  to  permit  longi- 

tudinal movement  of  said  strip  past  said 
holding  means  during  flexure  but  to  jorevent 

all  other  movement  of  said  stx'ip  adjacent  its 
ends,  and  means  for  flexing  said  strip  in  ac- 

cordance with  sound  vibrations,  substan- 
tially as  described. 

7.  In  a  sound  reproducer,  the  combination 
with  a  i^ort  plate  provided  with  a  port,  of  a 
thin  reed-like  member  of  elastic  material, 
seated  upon  and  covering  said  port,  means 
for  securing  said  member  rigidly  at  one  end. 
means  for  preventing  the  lifting  of  the  other 
end  of  said  member  from  its  seat  but  permit- 

ting   longitudinal    movement    thereof    past 

15 

20 

said  preventing  means,  and  means  for  flex- 
ing said  member  in  accordance  with  sound 

vibrations,  substantially  as  described. 
8.  In  a  sound  reproducer,  the  combination 

with  a  port  plate  provided  with  a  port,  of  a 
thin  reed-like  member  of  elastic  material, 
seated  upon  and  covering  said  j)ort,  means 
for  securing  said  member  rigidly  at  one  end, 
a  headed  body  inserted  in  said  jDort  jjlate  ad- 

jacent the  other  end  of  said  member  and 
having  its  head  bearing  upon  said  member 
with  sufficient  force  to  prevent  lifting  of  the 
same  from  its  seat,  but  to  permit  longitudi- 

nal movement  thereof  under  said  head,  and 
means  for  flexing  said  member  in  accordance 
with  sound  vibrations,  substantially  as  de- 
scribed. 

This  siDecification  signed  and  witnessed 
this  16th  da}^  of  September  1909. 

ALEXANDEE  N.  PIER^IAN. 

AVitnesses : 
Dyer  Smith, 

John  M.  Canfield. 
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WasMngton,  D.  C." 
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To  all  whom  it  may  concern- 
Be  it  known  that  I,  Thomas  Alva  Edi.son, 

a  citizen  of  the  United  States,  residing  at 
Llewellyn  Park.  Orange,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  have  in- 
vented a  certain  new  and  useful  Improve- 

ment in  Phonographic  Eecording-Stjdi,  of 
which  the  following  is  a  description. 
My  invention  relates  to  an  improved  pho- 

10  nographic  recording  stylus,  and  my  object  is 
to  provide  a  device  for  the  purpose  in  which 
a  very  perfect  curved  cutting  edge  can  be 
formed  of  very  small  diameter. 

At  the  present  time  the  available  path  on 
15  the  blank  for  the  accommodation  of  the 

record  is  one  one-hundredth  of  an  inch 

(.01"),  since  this  is  the  standard  pitch 
originally  proposed  by  me  and  now  adopted 
universally   by   talking   machine   manufac- 

20  tnrers.  The  recorders  at  present  used  pre- 
■sent  a  .substantially  circular  cutting  edge  the 
diameter  of  which  is  about  four  one-hun- 

dredths  of  an  inch  (.04").  I  now  propose 
to  make  phonogi-aph  records  with  a  pitch 

25  of  two  hundred  threads  per  inch,  the  advan- 
tages of  which  are  explained  in  an  applica- 

tion for  Letters  Patent  filed  on  even  date 
herewith. 

In  order  to  form  a  record  in  a  path  one- 
30  half  as  wide  as  that  now  presented,  and  of 

the  same  depth  as  that  now  formed,  the 

recording  stylus  should  not,  as  might  be  sup- 
posed, be  one-half  the  diameter,  but  it  is 

necessary  that  it  should  be  substantially  one- 
35  fourth  the  diameter  of  that  now  employed, 

namely,  about  one  one-hundredth  of  an  inch. 
Even  in  the  manufacture  of  a  recording 

stylus  four  one-hundredths  of  an  inch  in  di- 
ameter the  operation  is  a  difficult  one,  re- 

40  quiring  labor  of  the  highest  skill,  machines 
of  great  delicac}^  of  adjustment  and  con- 

struction, and  most  of  the.  operations  have 
to  be  performed  under  the  microscope.  Yet 
with   these  precautions  there   is   very  con- 

45  siderable  loss  by  breakage,  since  the  material 
used,  sapphire,  although  extremely  hard,  is 
very  brittle  and  of  little  bodily  strength,  so 
that  it  chips  and  cracks  readily.  To  attempt 
to  form  a  recording  stylus  only  one  one-hun- 

50  dredth  of  an  inch  in  diameter  of  this  mate- 
rial by  present  processes  and  machines,  and 

of  the  present  type  or  form,  might  be  possi- 
ble as  a  mechanical  phenomenon,  but  I  do 

not  believe  it  can  ever  be  done  in  a  com- 

mercially j)ractical  way.  I  have  therefore  55 
sought  to  modify  the  shape  of  the  recording 
stylus  whereby  it  may  be  readily  made  with 
a  cutting  edge  of  smaller  diameter  and  at 
the  same  time  its  shape  will  be  such  that  the 
production  of  sharp  angles  is  avoided,  and  60 

sufficient  material  alwa^^s  presented  to  re- 
duce cracking  or  chipping  to  a  minimum. 

My  improved  recording  stylus  comprises 
a  shank  on  the  end  of  which  is  formed  a 

circular    or    parti-circular    head    somewhat   65 
like  the  head  of  a  pin.  whose  periphery  pre- 

sents in  cross  section  the  proper  curve  for 
the  cutting  edge,  and  the  head  is  cut  away 
or  notched  to  result  in  the  production  of  a 
cutting  edge  somewhat  similar  to  that  em-  70 
ployed  on  an  enormously  larger  scale  in  a 
shape  tool.    The  stylus  so  obtained  is  mount- 

ed in  a  .suitable  socket  so  that  the  cutting 
edge    will    be    properly    presented    to    the 
blank,  and  is  carried  by  or  affixed  to  the   75 

diaphi'agm  in  any  suitable  way. 
In  order  that  the  invention  may  be  better 

understood,  attention  is  directed  to  the  ac- 
companying drawings  forming  part  of  this 

.specification,  and  in  which —  80 
Figure  1  is  a  sectional  view  on  the  line 

1 — 1  of  Fig.  3,  at  the  cutting  edge  of  the 
im]iroved  stylus  .showing  the  same  greatly 

enlarged,  and  illustrating  b}'  dotted  lines  the 
I'elative  shape  of  recorders  now  used  having  85 
a  diameter  of  four  one-hundredths  of  an 

inch;  Fig.  2,  a  perspective  view  of  the  im- 
jiroved  stylus  enlarged  to  one-fourth  the 
scale  of  Fig.  1 :  Fig.  3,  a  front  view  of  the 
same  on  the  same  scale  at  Fig.  2.  and  show-  90 
ing  the  stylus  engaging  a  blank;  Fig.  4.  an 
end  A'iew  of  the  stylus  on  a  smaller  scale, 
showing  the  same  mounted  on  a  diaphragm ; 
Fig.  5,  a  front  view  of  the  same,  and  Fig.  6 
a  plan  view  of  the  same.  95 

In  these  views  corresponding  parts  are 

represented  by  the  same  numerals  of  refer- ' ence. 
The  stylusv  as  heretofore,  is  made  prefer- 

ably of  sapphire.  It  is  formed  with  a  shank  100 
1  about  five  one-hundredths  of  an  inch  in 
diameter  and  of  any  suitable  length,  sfty, 

f ".  At  its  end  it  is  turned  with  a  button 
shaped  head  2  of  somewhat  larger  diameter, 
say,  about  nine  one-hundredths  of  an  inch.  105 
As  shown  in  Fig.  1.  this  head  is  tapered  to- 

ward its  periphery  so  as  to  make  a  strong 
and  readily  formed  construction  which  can 
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be  produced  in  a  small  lathe.  The  periph- 
ery of  the  head  2  is  formed  with  a  curve 

which  in  cross  section  presents  substantially 
the  shape  desired  for  the  cutting  edge. 

5  This  curve  is  not  mathematically  the  exact 
shape  of  the  cutting  edge  for  the  reason 
that  in  forming  the  latter  the  head  2  is 
not  cut  way  on  a  diametric  line,  and  conse- 

quently the  form  of  the  cutting  edge  will 
10  be  slightly  more  elliptical  than  a  true  sec- 

tion through  the  head  2.  The  head  2  is 
notched  or  cut  away  at  3  to  form  the  cut- 

ting edge  4  which  can  be  done  by  a  suitable 
rotating  tool.     In  forming  this  notched  or 

15  cut-away  portion  the  material  is  not  re- 
moved at  the  angle  thereof,  but  a  curve  is 

presented  (see  Fig.  3)  to  reduce  to  a  mini- 
mum chipping  or  breaking  in  this  operation. 

In  mounting  the  improved  stylus,  the  shank 
20  1  is  received  and  tightly  secured  by  cement, 

or  otherwise,  in  a  suitable  socket  5,  which 
may  be  carried  by  a  light  frame  6  cemented 
to  the  diaphragm  7.  It  will  be  obvious 
that    my    improved    recording    stylus,   al- 

25  though  it  presents  a  cutting  edge  of  ex- 
tremely small  diameter,  does  not  involve 

operations  any  more  delicate  than  those 
now  performed  in  making  a  stylus  which 
is  in  fact  four  times  as  large,  and  at  the 
same  time  the  material  is  so  disposed  that 
there  is  no  greater  danger  of  cracking  or 
breaking  than  in  the  manufacture  of  a  stylus 
of  the  existing  standard. 

In  Fig.  1,  I  illustrate  diagrammaticallv 
a  comparison  between  my  improved  stylus 
whose  cutting  edge  presents  substantially  a 
circle  one  one-hundredth  of  an  inch  in  diam- 

eter, and  a  stylus  as  now  constructed  whose 
cutting  edge  presents  a  circle  four  one-hun- 
dredths  of  an  inch  in  diameter.  It  will  be 
seen  that  although  the  former  is  only  about 
one-fourth  the  diameter  of  the  latter,  yet 

in   ctftting  to   the   same   depth   it  occupies 
one-half  the  width  of  the  blank. 

Having  now  described  my  invention,  what  45 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent,  is  as  follows : 

1.  A  recording  stylus  comprising  a  disk- 
like head  having  a  curved  periphery  formed 

with  a  notch  therein  to  present  a  cutting  50 

edge,  the  plane  surface  of  which  is  trans- 
verse to  the  plane  of  said  periphery,  sub- 

stantially as  set  forth. 
2.  A  recording  stylus  comprising  a  disk- 

like head  with  a  notch  cut  in  said  head  said  55 
notch   being   formed   with  tAvo   converging 
substantially  plane  surfaces  connected  by  a 
curved  surface,  substantially  as  set  forth. 

3.  A  recording  stylus  comprising  a  shank 
and  a  disk-shaped  head  increasing  in  thick-  60 
ness  from  its  peripher}^  toward  its  center 
and  formed  with  a  notch  presenting  a 
curved  cutting  edge,  substantially  as  set 
forth. 

4.  A  recording  stylus  consisting  of  a  jewel  65 
having   a   rounded   periphery   and   formed 
with  a  notch  which  presents  a  substantially 
circular    cutting   edge    having   a    diameter 
of  less  than  two  one-hundredths  of  an  inch, 
substantially  as  set  forth.  70 

5.  A  recording  stylus  consistingof  a  jewel 
formed  with  a  shank  and  a  disk-shaped 
head  which  increases  in  thickness  from  its 

periphery  toward  its  center,  said  head  be- 
ing formed  with  a  notch  which  presents  a  75 

substantially  circular  cutting  edge  having  a 
diameter  of  less  than  two  one-hundredths 
of  an  inch,  substantially  as  set  forth. 

This   specification   signed   and   witnessed 
this  28th  day  of  December  1906. 

THOS.  A.  EDISON. 
Witnesses : 

Feank  L.  Dyer, 
Anna  K.  Klehm. 

Copies  of  tMs  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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11,  1907.     Serial  No.  392,250. 

To  all  whom  it  may  concern: 
Be  it   known   that   I,   Jonas   W.   Ayls- 

woRTH,  a  citizen  of  the  United  States,  re- 
siding at  223  Midland  avenue,  East  Orange, 

5  county  of  Essex,  and  State  of  Xew  Jersey, 
L.         have  invented  certain  new  and  useful  Im- 
P         provements  in  Apparatus  for  Duplicating 

Sound-Records,  of  which  the  following  is  a 
specification. 

10  This  application  is  a  division  of  an  ap- 
plication filed  December  6th,  1905,  Serial 

No.  290,.540,  on  which  Patent  No.  871,554 
was  granted  November  19,  1907. 
My  invention  relates  to  an  improved  ap- 

15  paratus  for  duplicating  sound  records  from 
matrices  or  molds  by  the  expansion  of  a 
blank,  and  is  adapted  particularly  for  the 
making  of  records  from  relatively  hard  ma- 

terial, such  as  hard  rubber,  celluloid  and 
20  similar  composition,  although  the  invention 

may  be  used  for  making  records  from  wax- 
like compositions,  such  as  those  now  em- 

ployed in  the  art  of  making  duplicate 
phonograph  records  by  a  molding  operation. 

25  The  object  of  my  invention  is  to  provide 
a  simple  and  effective  apparatus  for  the 
purpose. 

In  order  that  the  invention  may  be  bet- 
ter understood,  attention  is  directed  to  the 

30  accompanying  drawing,  forming  part  of 
this  specification  and  in  which  I  illustrate 
a  sectional  view  of  an  apparatus  construct- 

ed in  accordance  with  my  invention. 
The  matrix  or  mold  1  is  of  the  common 

35  type  now  used  in  the  art,  being  provided  on 
its  interior  with  a  negative  impression  of 
the  record  to  be  duplicated  and  being  of 
any  desired  thickness.  Provision  is  made 
for    alternately    heating    and    cooling    the 

40  matrix  or  mold,  preferably  by  surrounding 
the  same  with  a  coil  2,  embedded  in  a  jacket 
of  lead,  or  other  fusible  metal.  Steam 

(saturated  or  super-heated)  for  heating  the 
coil,  or  water  for  cooling  the  same,  is  ad- 

45  mitted  through  the  pipes  4  and  5  respec- 
tively, said  pipes  having  suitable  control- 

ling valves  therein,  as  shown.  The  valved 
outlet  6,  permits  any  water  or  condensed 
steam  to  be  drawn  off  from  the  coil  at  the 

50  bottom  thereof.  The  matrix  or  mold  is 

seated  on  a  suitable  base  7,  and  may,  if  de- 
sired, be  permanently  connected  to  the  same, 

and  said  base  is  carried  by  a  frame  8  hav- 

ing an  upper  member  or  arm  9.    Engaging 
the  top  of  the  mold  is  a  cap  10  adapted  to  55 
be  firmly  clamped  in  place  in  any  suitable 
way,  as  for  example,  by  a  cam  11,  carried 
by  the  arm  9.    The  cap  10,  is  provided  with 
a  flexible  expander  12,  made  preferably  of 
rubber,  adapted  to  fit  within  the  matrix  or  60 
mold,  and  to  leave  sufficient  space  for  the 
reception  of  the  blank  on  which  the  record 
surface  is  to  be  imjDressed.    Connected  with 
the  interior  of  the  expander  12,  is  a  flexi- 

ble pipe  13,  leading  to  the  chamber  14  of  65 
the  vacuum  valve.     A  pipe  15  connects  the 
interior   of   the   matrix   or  mold   with   the 
chamber  14.     The  vacuum  valve  16  is  an 

ordinary  three-way  valve  and  when  in  the 
position  shown,  connects  the  vacuum  pipe  70 
17  with  the  pipes  13  and  15,  so  as  to  exhaust 
the  air  from  the  mold  and  from  the  interior 

of   the   expander   12.     "Wlien   the   vacuum 
valve  is  moved  90  degfees  clockwise,  it  con- 

nects the  vacuum  i^ipe  17  with  the  pipe  15  75 
only,  and  when  moved  to  a  further  extent 
of  90  degrees,  it  cuts  off  the  vacuum  pipe 
17   entirely,    as   will   be   understood.     The 
vacuum  pipe  17  is  connected  to  any  suit- 

able source  of  vacuum,  jDreferably  an  ordi-  80 
nary  exhausting  pimip.     To  provide  regu- 

larity and  rapidity  of  operation,  a  reservoii' 
is    preferably   interposed   between   the   ex- 

hausting pump  and  the  duplicating  appa- 
ratus, so  as  to  permit  the  necessary  exhaus-  85 

tion  to  be  quicldy  obtained,  and  also  to  per- 
mit a  number  of  duplicating  machines  to 

be   connected   with   the   same   reservoir,   as 
will  be  understood.     A  valved  pipe  18  con- 

nects with  the  pipe  13   above  the  vacuum  90 

valve  and  may  be  open  directh'  to  the  air 
or  may  be  connected  \sith  a  source  of  com- 

pressed air,  as  may  be  necessary  when  the 
materials  to  be  duplicated  are  but  slightly 
expansible.      Another   valve    19   below   the  95 
vacuum  valve   permits   atmospheric   air  to 
enter  the  pipe  15. 

The  blank  20  may  be  made  of  any  suit- 
able material  capable  of  being  softened  or 

rendered  plastic  or  semi-fluid  by  heating  100 
(such  as  hard  rubber,  celluloid,  shellac  com- 

position, or  the  ordinary  wax-like  materials 
of  which  duplicate  phonograph  records  are 
now  made)  and  of  any  desired  thickness. 
By  means  of  my  invention,  records  can  105 

be  effectively  duplicated  on  extremely  thin 
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blanks,  which  can  be  subsequently  mounted 
on  any  suitable  and  permanent  support,  as 
for  instance,  by  making  the  blank  slightly 
tapered,  so  as  to  engage  the  support  fric- 

-5  tionally.  Or,  instead,  the  blank  may  be  a 
composite  structure  formed  of  a  suitable 
base  of  paper,  fabric,  rubber  composition, 
or  similar  material  capable  of  moderate  ex- 

pansion  without  rupture,   and   carrying   a 
10  coating  of  a  smooth  and  sufficiently  hard 

material  (such  as  celluloid  or  similar  sub- 
stance, capable  of  being  softened  by  heat) 

on  its  oiiter  surface. 

Preferably  the  bottom  of  the  mold  is  con- 
15  structed  so  as  to  swing  downwardly  to  per- 

mit the  blank  to  be  introduced,  and  the 
finished  record  to  be  withdrawn,  suitable 
means  being  provided  to  rigidly  lock  the 
bottom  in  its  closed  position  during  the  du- 

20  plicating  operation.  In  the  construction 
shown,  the  bottom  191  of  the  mold  is  hinged 
to  the  support  7  at  192,  the  pipe  15  commu- 

nicating with  the  passage  193  therein  by  an 
ordinary  swivel  connection,  as  Avill  be  under- 

25  stood,  so  that  the  bottom  may  be  swung 
down  without  interfering  with  the  connec- 

tion between  the  pipe  15  and  the  passage 
193.  The  bottom  191  is  supported  when  the 
mold  is  closed  by  the  locking  cam  194,  which 

30  is  rotatably  mounted  on  the  swinging  yoke 
195  which  is  pivoted  at  its  upper  ends  as 
shown  at  196,  and  may  be  swung  out  of  the 
way  to  permit  the  bottom  191  to  be  swung 
downward  upon  its  hinge.    The  blank  20  is 

35  made  very  slightly  smaller  than  the  bore  of 
the  matrix  or  mold  so  as  to  be  readily  intro- 

duced therein  surrounding  the  expander,  as 
shown.  The  matrix  or  mold  is  now  heated 
(or  it  may  be  heated  before  the  blank  is 

40  introduced)  by  admitting  the  steam  to  the 
coil  2  or  in  any  other  suitable  way.  This 
results  in  heating  the  blank  so  as  to  soften 
its  outer  face  and  permit  it  to  readily  take 
an  impression.     During  the  heating  of  the 

45  blank,  the  vacuum  valve  16  is  operated  to 
exhaust  air  from  the  interior  of  the  ex- 

pander 12,  and  also,  from  the  interior  of  the 
mold,  so  as  to  equalize  the  pressure  on  the 
expansible  walls  of  the  expander.     By  thus 

SO  applying  a  vacuum  to  the  interior  of  the 
matrix  or  mold,  I  effectively  exhaust  any 
air,  or  gas,  or  moisture  from  between  the 
blank  and  the  record  surface  of  the  matrix, 
so  that  when  the  blank  is  expanded  it  will 

S5  take  a  perfectly  clear  and  sharp  impression 
from  the  record  surface.  Furthermore,  this 
exhaustion  of  the  air  film  between  the  blank 
and  matrix  is  effected  without  the  necessity 
of  sealing  the  ends  of  the  blanks  in  any  way 

^0  and  the  result  is  obtained  whether  the  blank 
is  relative^  thick  or  is  very  thin.  The  vacu- 

um valve  16  is  now  moved  clock-wise  90 
degrees,  so  as  to  still  maintain  the  exhaust 
connection  to  the  pipe  15,  and  the  valve  of 

®S  the  pipe  18  is  open  to  permit  atmospheric 

I 

air  or  compressed  air  to  enter  the  expander 
12,  thereby  expanding  the  flexible  walls  of 
the  latter  and  forcing  the  blank  intimately 
into  engagement  with  the  record  surface. 
When  the  blanks  are  formed  of  material  70 
that  is  expanded  with  difficulty,  or  that  sof- 

tens only  slightly,  I  preferably  use  com- 
pressed air  in  the  expander,  or  superheated 

steam  in  the  coil  2,  or  both,  for  effecting  this 
operation,  but  with  thin  blanks  of  celluloid,  75 
or  similar  material,  atmospheric  pressure 
will  be  sufficient.  After  the  blank  has  been 
thus  expanded  into  engagement  with  the 
matrix  and  is  held  closely  in  such  engage- 

ment by  the  inflation  of  the  expander  12,  I  80 
turn  off  the  steam  in  the  coil  2  and  admit 
cold  water  to  the  same,  so  as  to  rapidly  chill 
the  matrix  and  also  the  surface  of  the  record 
in  contact  therewith.  This  chilling  takes 
place  while  the  record  is  tightly  compressed  85 
against  the  bore  of  the  matrix,  so  that  the 
material  is  set  and  becomes  fixed  while  in 
§uch  engagement.  This  results  in  a  sharper 
and  more  permanent  impression  on  the  re- 

sulting duplicate  than  would  be  secured  if  90 
the  setting  of  the  material  was  brought  about 
after  detachment  of  the  record  from  the 
mold.  Preferably,  before  the  record  has 
been  cooled  entirely  throughout,  but  after 
its  surface  has  been  set  and  hardened  as  95 
explained,  the  vacuum  valve  16  is  moved  to 
shut  off  the  vacimm  pipe  17,  and  the  valve 
19  is  opened  to  equalize  the  pressure  on  the 
walls  of  the  expander  12,  the  elasticity  of 
whose  walls  withdraws  the  expander  from  100 
the  record  to  its  normal  size.  The  mold 
with  the  record  therein  is  now  allowed  to 
cool  (or  an  artificial  cooling  operation  may 
be  performed)  whereby  the  record  will  con- 

tract diametrically  so  as  to  free  itself  from  105 
the  matrix  and  be  allowed  to  be  removed  by 
swinging  the  mold  bottom  downwardly. 
This  separation  of  the  finished  duplicate 
from  the  matrix  will  be  facilitated  if  the 
bore  of  the  matrix  is  formed  with  a  very  110 
slight  taper,  as  is  common  in  the  art. 
Although  I  have  referred  in  the  preced- 

ing description  to  the  use  of  a  vacuum,  it 
will  be  understood  that  I  use  the  expression 
in  its  typical  sense  and  mean  any  such  con-  115 
dition  of  rarefaction  as  can  be  commer- 

cially secured  by  a  well  designed  exhaust- 
ing or  vacuum  pump. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let-  120 
ters  Patent,  is  as  follows: 

1.  Apparatus  for  duplicating  phonograph 
records  comprising  in  combination  a  matrix 
or  mold,  means  for  closing  the  ends  thereof, 
a  flexible  expander  therein,  and  means  125 
whereby  air  may  be  exhausted  from  the  in- 

terior of  the  matrix  or  mold,  substantially 
as  set  forth. 

2.  Apparatus  for  duplicating  phonograph 

records  comprising  in  combination  a  matrix  ̂ -30 
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or  mold,  a  hollow  inflatable  expander  there- 
in, and  means  whereby  air  may  be  exhausted 

from  the  interior  of  the  expander  and  from 
the  interior  of  the  mold,  substantially  as  set 

„  forth. 
3.  Apparatus  for  duplicating  phonograph 

records,  comprising  a  matrix  or  mold,  a  flexi- 
ble expander  therein,  means  whereby  the  air 

may  be  exhausted  from  the  expander  and 
10  matrix,  and  means  for  admitting  pressure 

to  the  expander  while  maintaining  the  ex- 
hausted condition  within  the  matrix,  sub- 

stantially as  set  forth. 
4.  Apparatus  for  duplicating  phonograph 

15  records,  comprising  a  matrix  or  mold,  means 
for  closing  the  ends  thereof,  means  for  heat- 

ing and  cooling  the  same,  a  flexible  expander 
within  the  matrix  or  mold,  and  means 
whereby  the  air  may  be  exhausted  from  the 

20  matrix  or  mold,  substantially  as  set  forth. 
o.  Apparatus  for  duplicating  phonograph 

records,   comprising   a   matrix   or   mold,   a 
heating  and  cooling  pipe  surrounding  the 
same    and    embedded    in    a    fusible    metal 

25  jacket,  and  a  flexible  expander  within  the 
matrix  or  mold,  substantially  as  set  forth. 

6.  In  an  apparatus  for  duplicating  phono- 
graph records,  a  hollow  cylindrical  matrix, 

means  for  closing  the  ends  thereof,  a  flexible 
30  exjDander  therein,  and  means  surrounding 

the  mold  for  heating  or  cooling  the  same, 
substantially  as  set  forth. 

7.  In  an  ajDparatus  for  duplicating  phono- 
graph records,  a  hollow  cylindrical  matrix 

35  or  mold,  an  expander  centrally  sui:)ported 
therewithin  and  so  mounted  as  to  permit  the 
free  insertion  of  a  blank  between  the  matrix 
and  the  expander  and  the  free  removal  of  a 
completed  record  therefrom  without  remov- 

40  ing  any  of  the  apparatus,  substantially  as 
set  forth. 

8.  In  an  apparatus  for  duplicating  phono- 
grapli  records,  the  combination  of  a  hollow 
matrix  or  mold,  a  closure  for  one  end  there- 

45  of,  an  expander  in  said  mold  and  supported 
by  said  closure,  a  swinging  closure  for  the 
opposite  end  of  the  mold,  and  means  for 
locking  said  last  named  closure  in  place  to 
close  the  mold,  substantially  as  set  forth. 

50  9.  In  an  apparatus  for  duplicating  phono- 
grapli  records,  the  combination  of  a  hollow 
matrix  or  mold,  a  hollow  flexible  exjDander 
therein,  a  conduit  which  may  be  made  to 
communicate  with  both  the  interior  of  the 

55  expander  and  with  the  space  between  the 
expander  and  the  interior  of  the  matrix, 
and  means  whereby  the  air  may  be  exhaust- 

ed from  said  conduit  and  the  spaces  com- 
municating therewith,  substantially  as  set 

60  forth. 

10.  In  an  apparatus  for  duplicating 
I^honograph  records,  a  hollow  cylindrical 
matrix  or  mold,  closures  for  the  ends  of  the 
mold,  one  of  said  closures  being  removable, 

65  a   hollow   inflatable   expander   within   said 

mold,  and  means  communicating  through 
one  of  said  closures  whereby  the  expander 
may  be  inflated  or  exhausted,  and  means 
conmaunicating  through  the  other  closure 
whereby  the  air  may  be  exhausted  from  be-  70 
tween  the  expander  and  the  mold,  substan- 

tially as  set  forth. 
11.  In  an  apparatus  for  duplicating 

phonograph  records,  the  combination  of  a 
hollow  matrix  or  mold,  a  hollow  flexible  ex-  75 
pander  therein,  hollow  connecting  means 
communicating  with  the  interior  of  said  ex- 

pander, a  second  hollow  connecting  means 
communicating  with  the  space  between  the 
expander  and  the  interior  of  the  matrix  or  go 

mold,  an  exhaust  pipe,  and  a  three  -  way 
valve  between  the  first  named  connecting 
means,  the  second  named  connecting  means 
and  the  exhaust  pipe,  substantiall}^  as  set 

forth.  "  85 12.  In  an  apparatus  for  duialicating 
phonograph  records,  the  combination  of  a 
hollow  matrix  or  mold,  a  hollow  flexible  ex- 

pander therein,  a  hollow  connecting  means 
communicating  with  the  interior  of  said  ex-  90 
pander,  a  second  hollow  connecting  means 
communicating  with  the  space  between  the 
expander  and  the  interior  of  the  matrix  or 

mold,  an  exhaust  pipe,  a  thi'ee-way  valve  be- 
tween the  first  connecting  means,  the  second  95 

connecting  means,  and  the  exhaust  pipe,  and 
means  whereb}'  compressed  air  or  air  under 
atmospheric  pressure  may  be  admitted  to 
the  first  named  connecting  means,  substan- 

tially as  set  forth.  100 
13.  In  an  apparatus  for  duplicating 

phonograph  records,  the  combination  of  a 
hollow  matrix  or  mold,  a  hollow  flexible  ex- 

pander therein,  a  hollow  connecting  means 
communicating  with  the  interior  of  said  ex-  105 
pander,  a  second  hollow  connecting  means 
communicating  with  the  space  between  the 
expander  and  the  interior  of  the  matrix  or 

mold,  an  exhaust  i^ipe,  a  three-way  valve  be- 
tween the  first  connecting  means,  the  second  110 

connecting  means  and  the  exhaust  pipe,  and 
means  for  opening  said  second  named  con- 

necting means  to  permit  the  ingress  of  air 
under  atmospheric  pressure,  substantially  as 
set  forth.  115 

14.  In  an  apparatus  for  duplicating 
phonograph  records,  the  combination  of  a 
hollow  matrix  or  mold,  a  base  whereon  the 
same  is  supported,  an  arm  connected  with 
said  base  overhanging  the  matrix  or  mold,  120 
a  closure  for  the  top  of  the  mold,  means 
interposed  between  said  closure  and  arm  for 
securing  the  closure  in  place,  a  closure  for 
the  opposite  end  of  the  mold,  and  an  ex- 

pander within  said  mold,  substantially  as  125 set  forth. 

15.  In  a  device  for  duplicating  phono- 
graph records,  the  combination  of  abut- 

ments spaced  apart,  a  hollow  mold,  a  closure 
for  one  end  of  the  mold,  and  expandible  130 
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means  for  holding  the  closure  in  place,  all 
interposed  between  said  abutments,  an  ex- 

pander within  said  mold  and  a  removable 
closure  for  the  remaining  end  of  the  mold, 

o  substantially  as  set  forth. 
16.  In  a  device  for  duplicating  phono- 

graph records,  the  combination  of  an  aper- 
tured  base,  a  hollow  matrix  or  mold  of  lesser 
interior  diameter  and  greater  exterior  diam- 

10  eter  than  said  aperture  in  the  base,  and  a 
closure  passing  through  the  aperture  in  the 
base  for  closing  said  mold,  substantially  as 
set  forth. 

17.  In   a   device   for   duplicating   phono- 
15  graj)h  records,  the  combination  of  an  aper- 

tured  base,  an  open-ended  mold  having  its 
bore  of  a  diameter  less  than  that  of  the  ap- 

erture in  the  base  seated  upon  said  base,  a 
portion  of  its  bottom  being  exposed  through 

20  said  aperture,  means  for  holding  said  mold 
down  upon  said  base,  and  a  closure  for  the 
lower  end  of  the  mold  and  movable  up  and 
down  through  the  aperture  in  the  base,  sub- 

stantially as  set  forth. 

25       18.  In     an     apparatus     for     duplicating 

phonograph  records,  the  combination  of  a 
hollow  matrix  and  an  expander  of  substan- 

tially uniform  diameter  and  having  its  nor- 
mal diameter  less  than  that  of  the  matrix 

and  suspended  centrally  within  said  matrix 
and  entirely  contained  therein,  substantially 
as  set  forth. 

19.  In  an  apparatus  for  duplicating 
phonograph  records,  the  combination  of  a 
hollow  matrix,  an  expander  therein,  and 

means  for  closing  both  the  ends  of  the  ma- 
trix, substantially  as  set  forth. 

20.  In  an  apparatus  for  duplicating 
phonograph  records,  the  combination  of  a 
hollow  matrix  or  mold,  a  closure  for  one  end 

thereof,  an  expander  in  said  matrix  and  sus- 
tained by  said  closure,  and  a  removable  clo- 

sure for  the  opposite  end  of  the  matrix  or 
mold,  substantially  as  set  forth. 

This  specification  signed  and  witnessed 
this  9th  day  of  Sept.  1907. 

JONAS  W.  AYLSWORTH. 
Witnesses : 

Frank  L.  Dyek, 
Frank  D.  Lewis. 
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To  all  whom  it  may  concern : 
Be  it  kno^vn  that  I,  Victor  H.  Emersox, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  New  York  city,  Xew  York,  have 

5  invented  a  new  and  useful  Eeproducer  for 
Graphoj)hones,  which  reproducer  is  fully 
set  forth  in  the  following  specification. 

This  invention  relates  to  talking-machines 
emploj'ing  disk  records  which  have  verti- 

10  cally  undulating  record-grooves. 
In  machines  employing  ordinary  disk  rec- 

ords, the  record-groove  is  relied  upon  to 
feed  the  sound-box  across  the  disk,  the 

spiral  groove  acting  as  a  feed-screw.    Here- 
15  tofore,  vertically  undulating  sound-grooves 

have  generally  been  confined  to  cjdindrical 
tablets;  and  when  applied  to  disk  tablets 
they  fail  to  feed  the  sound-box  properly, 
because    of    their    shallowness, — the    stylus 

20  being  liable  to  leave  the  track,  skipping  one 
or  more  grooves  and  giving  imperfect  re- 
productions. 

One  object  of  the  present  invention  is  to 
provide  a  talking-machine  in  which  A'erti- 

25  cally  undulating  disk  records  may  be  em- 
ployed that  will  properly  feed  the  sound- 

box. Again,  disk  records  have  heretofore 

required  a  fresh  stylus  (or  "  needle ")  for 
each  reproduction,  whereas  cylinder  records 

30  (with  their  verticall}'  imdulating  grooves) 
emplo}^  the  same  stylus  over  and  over  again. 
B_v  appljnng  the  verticalh^  undulating  rec- 

ord to  a  disk  tablet,  and  by  giving  the 
groove  the  proper  configuration.  I  am  en- 

35  abled  to  accomplish  the  combined  results  of 
both  feeding  the  sound-box  across  the  disk 
and  of  using  the  same  needle  for  all  repro- 

ductions. In  the  third  place,  if  the  ordinaiy 

reproducing  stylus  emplo3'ed  in  cylinder  ma- 
*0  chines  be  used  with  a  vertically  undulating 

groove  deep  enough  to  feed  it,  the  stylus 
will  not  enter  the  more  minute  irregulari- 

ties, and  the  reproduction  will  be  corre- 
spondingly  defective. 

*5  Another  object  of  my  invention,  then,  is 
to  provide,  in  connection  with  a  record- 
groove  capable  of  feeding  the  sound  box,  a 
stylus  that  will  give  faithful  reproductions 

from  such  record-gi'oove. 
60  The  invention  will  be  best  understood  by 

referring  to  the  accouipanying  drawings 
which  illustrate  the  same. 

Figure  1  is  a  cross-section,  greatly  en- 
larged, representing  a  recording-tablet  and 

5^  the  recording-stylus  used  in  the  present  in- 

vention; Fig.  2  is  a  similar  view  of  the 
record-tablet  employed  in  the  present  in- 

vention. shoAving  my  reproducer  in  connec- 
tion therewith;  and  Fig.  3  is  a  plan  view 

of  a  disk  tablet,  partly  broken  aAvay,  show-  60 
ing  the  position  of  the  reproducing-stylus 
in   connection   therewith. 

In  making  the  record  an  angular  or  V- 
shaped  recorder  A  is  emiDloyed,  which  is 
connected  with  the  diaphragm  of  a  suitable  65 
sound-box  in  such  a  manner  as  to  vibrate 

vertically  in  operative  relation  to  a  record- 
ing tablet  B  which  is  caused  to  rotate  be- 

neath the  stjdus  A  in  the  well  known  manner 

so  as  to  receive  a  spiral  gi'oove.  At  a,  a  70 
are  represented  the  tAvo  sharp  edges  of  the 
recorder  A.  These  are  shown  as  straight 
edges  that  converge  at  a  right  angle,  each 

h^ing  at  an  angle  of  45°  to  the  surface  of  the 
tablet  B ;  but  this  angle  may  be  more  acute,  75 
or  more  obtuse,  and  instead  of  converging 
to  a  i^oint,  there  may  be  more  or  less  curva- 

ture or  roundness.  Obviously,  the  stronger 
the  impulse  imparted  to  the  diaphragm  that 
actuates  stylus  A,  the  deeper  will  be  the  cut  80 
made  into  the  record  by  the  recorder,  but 

the  cross  section  of  the  cut  at  anj'  place  will 
alwavs  be  the  same  as  the  profile  of  the  re- 

corder A.  At  5,  5',  6",  are  illustrated  cuts 
or  grooves  of  different  depths.  85 

The  disk  record  B',  in  Fig.  3,  may  be  ob- tained from  the  original  record  B  (Fig.  1) 

b}'^  the  well-known  "  Jones  process "  set 
forth  in  Patent  Xo.  688,739,  granted  Dec. 

10,  1901,  to  Joseph  W.  Jones  et  dl.  My  new  90 
reiDroducing-stylus  C  is  shown  as  presented 
at  an  angle  of  45°  to  the  surface  of  tablet 
B',  being  secured  in  any  convenient  .manner 
to  the  diaphragTO-post  d  projecting  from 
the  center  of  the  diaphragm  D  of  the  sound-  ̂ ^ 
box.  This  sound-box  is  arranged  with  its 
diaphragm  substantially  horizontal,  and  is 
carried  on  a  swinging  arm  the  same  as  in 
any  of  the  well-known  constructions  em- 

ployed in  disk  talking-machines.  This  ■'•^^ 
stylus  C  is  preferably  a  small  cjdinder  of 
sapphire,  whose  lower  end  is  cut  off  square, 
practically  the  same  article  that  is  used  as 
the  recording-stylus  for  cylindrical  records. 

If  the  cross-section  of  the  sound-groove  ̂ ^^ 
shows  two  straight  sides  converging  at  a 
right  angle,  then  the  flat  base  of  the  cylin- 

der C  will  rest  against  one  side,  and  one 

"  element "'  of  the  cylinder  will  rest  against 
the  other  side  of  the  cut;  and,  no  matter  ̂ ^O 
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how  deep  or  how  shallow  any  portion  of  the 
cut  may  be,  smce  the  sides  of  the  cut  are 
alwa3^s  at  (substantially)  the  same  angle, 
the  stylus  will  always  enter  the  cut  to  the 

5  full  clepth  of  the  latter,  consequently,  a 

faithful  reproduction  will  ahvaj's  be  ob- 
tained. Furthermore,  since  these  cuts  are 

not  the  shallow,  rounded  affairs  heretofore 
constituting  record-grooves  of  this  type,  the 

10  stylus  C  will  be  fed  without  an}^  danger  of 
"  skipping." 

If  the  cross-section  of  the  record-grooves 
does  not  show  an  exact  right  angle,  the 
lower  end  of  the  stjdus  C  may  be  more  or 

15  less  A'aried  accordingij^,  as  may  be  obvious, 
but  the  same  benefits  will  be  obtained  in  a 
greater  or  less  degree. 

Fig.  3  shows  the  stylus  C  as  h'ing  in  the 
vertical  plane  through  a  radius  of  the  disk 

20  B',  while  Fig.  2  shows  that  the  stylus  is  at 
an  angle  of  45°  to  the  surface  of  the  disk; 
but  instead  of  lying  in  a  radial  ]Dlane,  the 
stylus  may  be  in  some  other  plane  as  indi- 

cated hj  the  dotted  lines  C,  and  it  may  also 
25  be  at  an  angle  somewhat  greater  or  less  than 

exactly    45°.      But    in    any    variation,    the 
stylus  will  still  be  "  diagonal "  to  the  record- 
groove. 

Having    thus    described    my    invention 
30  fully,  I  claim  : 

1.  The  combination  of  a  tablet  having  a 
spiral  sound-groove  the  walls  of  which 
groove  converge  at  an  angle,  and  a  stylus 

presented  transversely  of  said  groove  and 
at  less  than  a  right  angle  to  said  tablet,  the  35 
end  of  the  stylus  engaging  one  wall  of  the 
groove  and  the  side  of  the  stylus  engaging 
the  other  wall  of  the  groove. 

2.  The  combination  of  a  disk  tablet  hav- 
ing a  spiral  sound-groove  characterized  by  40 

vertical  irregularities,  a  diaphragm,  and  a 
stylus  entirelj^  supported  b)^  said  diaphragm 
and  Ij'ing  in  the  vertical  plane  through  a 
radius  of  said  disk,  said  stjdus  being  pre- 

sented at  an  angle  of  approximately  45°  to the  surface  of  the  disk. 

3.  In  a  talking  machine,  the  combination 
of  a  tablet  containing  a  vertically  undulat- 

ing sound-groove  whose  walls  converge  at 
an  angle  of  approximately  90°,  and  a  repro- 

ducing stjdus  whose  end  face  engages  one 
wall  of  the  groove  and  whose  side  engages 
the  other  wall  of  the  groove. 

4.  The  combination  of  a  disk  tablet  hav- 

ing a  spiral  sound-groove  characterized  by  55 
vertical  irregularities,  a  diaphragm,  and  a 
stylus  entirely  supported  by  said  diaphragm 
and  lying  in  the  vertical  plane  through  a 
radius  of  said  disk. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  sub- 

scribing witnesses. 
VICTOE  H.  EMERSON. 

Witnesses : 
G.  A.  Manwaring, 
Wm.  Hackland. 
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To  all  whom,  it  may  concern : 
Be  it  known  that  I,  Walter  H.  Pum- 

iHEEY,  a  citizen  of  the  United  States  of 
America,  residing  at  New  York,  in  the 

5  county  of  New  York  and  State  of  New 
York,  have  invented  certain  new  and  useful 
Improvements  in  Talking  -  Machines,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  talking  machines 

10  and  has  particular  reference  to  a  mounting 
for  the  tone-arm  thereof.  In  such  ma- 

chines, it  is  ordinarily  essential  that  the 
tone-arm  have  free  movement  in  vertical 
and  horizontal  planes  and  the  purpose  of 

15  the  present  in\'ention  is  to  produce  an  ex- 
tremely simple  and  inexpensive  form  of 

mounting  which  will  permit  such  movement 
of  the  tone-arm  and  reduce  friction  to  a 
jninimum. 

20  It  is  a  further  object  of  the  invention  to 
provide  for  readily  removing  the  tone-arm 
or  placing  the  same  in  position,  without  re- 

quiring the  aid  of  skilled  worlanen  or  tools, 
thus  facilitating  packing,  shipping  and  as- 

26  sembling  the  machine  for  use. 
A  further  object  is  to  avoid  the  neces- 

sity for  careful  and  accurate  adjustment  of 
parts  in  mounting  the  arm  and  produce  a 
construction  in  which  confusion  or  mistake 

30  in  assembling  will  be  rendered  improbable 
if  not  impossible  and  the  parts  will  be  self 
adjusting  when  brought  into  operative  re- 

lation with  each  other. 

These  and  other  objects  are  attained  by 
35  mechanism  illustrated  in  the  accompanjdng 

drawings,  which  will  serve  to  carry  my  in- 
vention into  effect.  I  wish  it  understood, 

however,  that  I  do  not  limit  mj'self  to  either 
the  exact  form  or  details  shown,  as  various 

40  changes  may  be  made  within  the  meaning 
of  the  present  invention. 

In  the  drawings — Figure  1  is  a  view  in 
elevation,  parth^  in  section,  showing  the  in- 

vention applied  to  a  talking  machine  of  the 
45  concealed  horn  type.  Fig.  2  is  a  section  on 

the  line  S^ — S-  of  Fig.  1.  Fig.  3  is  a  similar 
view  on  the  line  S^ — S^  of  Fig.  1,  Fig.  4  is 
a  vertical  sectional  view  illustrating  a  modi- 

fication.    Fig.   5   is   a   horizontal   sectional 
view  of  a  further  modification.  50 

Referring  now  to  the  drawings,  1  repre- 
sents a  portion  of  the  cabinet  of  a  talking 

machine,  2  is  the  upwardly  projecting  end 
of  the  motor  shaft  on  which  a  turntable  3 
is  mounted  and  serves  as  a  support  for  the  55 
record  disk  4.  Cooperating  with  the  record, 

thei'e  is  a  sound  rejoroducer  consisting  of  a 
sound  box  5,  a  tone-arm  G,  and  a  horn  7, 
relatively  arranged  in  the  usual  manner. 
The  tone-arm  is  mounted  to  have  free  move-  60 
ment  in  planes  at  right  angles  to  each  other. 
In  a  machine  such  as  is  here  shown,  the 
tone-arm  swings  and  is  limited  to  move- 

ment in  vertical  and  horizontal  planes. 
At  the  rear  or  larger  end,  the  tone-arm  is  65 
given  the  approximate  fox-m  of  a  portion  of 
a  sphere,  as  indicated  at  8  and  loosely  en- 

circling the  shaped  end,  there  is  a  ring  9 
which  is  secured  thereon  by  two  screws  10. 
The  screws  are  arranged  diametrically  op-  70 
posite  each  other,  in  a  line  intersecting  the 
center  of  the  spherical  portion  of  the  tone- 
arm  and  serve  as  a  turning  axis  about  which 
the  arm  has  free  movement  in  vertical 
planes.  As  shown,  the  screws  are  threaded  75 
in  the  ring  9  and  provided  with  rounded  or 
conical  bearing  points  which  enter  corre- 

spondingl}^  formed  recesses  in  the  shaped 
end  of  the  tone-arm. 

It  will  be  observed  that  in  assembling  the  80 
ring    and    arm,    as    above    described,    the 
straight  surface  of  the  ring  is  cooperatively 
presented   to   the   spherical  surface   of  the 
arm  and  by  reason  of  the  resulting  tangen- 

tial relation  of  the  parts,  contact  is  reduced  85 
to  a  mere  theoretical  line  thus  doing  awa^^ 
with  all  friction.    In  order  now  to  provide 
for  free  horizontal  movement  of  the  tone- 
arm,  the  ring  9  is  exteriorly  threaded,  as 
indicated  at  11  and  screwed  into  the  open  90 
end  of  a  fixed  tubular  casting  12,  which  is 
counter-bored  and  tapped  as  at  13,  to  re- 

ceive the  threaded  ring.     The  casting  12  is 
interposed  as  a  connection  between  the  tone- 
arm  and  horn  and  is  secured  by  screws  as  95 
shown,  in  an  opening  in  the  wall  or  parti- 
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tion  of  the  cabinet.  In  cutting  the  thread 
11  and  13,  provision  is  made  for  allowing 
the  ring  9  to  turn  readily  in  the  casting  12 
and  as  such  turning  movement  of  the  ring  is 

5  imparted  to  it  by  the  tone-arm,  free  swing 
of  the  latter  in  horizontal  planes  is  thus  in- 
sured. 

As  shown  in  the  drawings,  the  ring  9  is 
screwed  down  into  the  casting  12,  to  about 

10  two-thirds  of  the  depth  of  the  tapped  bore 
but  it  will  be  understood,  that  engagement 
to  this  extent  is  not  necessary  and  only  tends 
to  increase  friction  without  adding  practi- 

cally to  the  efficiency  of  the  connection.    One 
15  or  two  turns  of  the  ring  in  the  casting  will 

serve  ordinarily  to  unite  the  members  in 
operative  relation  and  avoid  unnecessary 
friction.  Again,  to  positively  limit  the  en- 

gagement   of    the    threaded    members,    the 
iiO  ring  may  be  reduced  in  diameter  exteriorly 

as  shown  in  Fig.  4,  leaving  only  space 
enough  to  form  two  or  three  turns  of  the 
thread.  I  may  also  cut  out  portions  of  the 
thread  from  both  the  ring  and  the  casting 

25  as  in  Fig.  5,  and  form  a  joint  resembling  in 
some  respects  the  type  known  as  a  bayonet 

joint. 
I  am  aware  that  universal  joints  of  va- 

rious forms  have  been  employed  in  talking 
30  machines  to  give  the  sound-box  movement  in 

vertical  and  horizontal  planes,  also  that 
tone-arms  have  been  mounted  on  oppositely 
disposed  studs,  screws  and  balls  to  have  such 
movement  about  the  same  but  in  all  such 

35  constructions,  the  removal  of  the  tone-arm 
or  the  placing  of  the  same  in  position  can- 

not be  readily  accomplished  and  usually  re- 
quires the  aid  of  skilled  worlnnen,  and  in 

many  instances,  special  tools,  to  say  nothing 
40  of  the  frequent  loss  of  parts  and  the  diffi- 

culty and  annoying  delay  in  duplicating 
them.  In  the  present  construction,  rota- 

tion of  the  tone-arm  is  all  that  is  necessary 
to  either  entirely  remove  the  arm  or  place 

45  it  in  operative  position  ready  for  immediate 
use,  such  rotation  serving  to  cause  the  en- 
gagetnent  or  disengagement  of  the  ring  9 
and  casting  12.  When  disengaged,  it  will 
be  observecl  that  the  ring  9  remains  in  posi- 

50  tion  on  the  shaped  end  of  the  tone-arm,  be- 
ing secured  by  the  screws  10  so  that  thei'e 

are  no  detached  parts  to  lose  or  to  confuse 
and  mystify  the  layman  and  in  assembling 
the  machine  or  placing  the  tone-arm  in  po- 

55  sition,  it  is  only  necessary  to  screw  one 
threaded  member  i.  e.,  the  ring  9,  carried  by 
the  arm,  into  another  i.  e.  the  casting  12. 

In  providing  a  mounting  at  the  inner  end 
of  the  arm,  capable  of  giving  two  motions,  I 

60  am  enabled  to  construct  the  arm  and  horn  of 

gradually  tapering  length,  which  theoreti- 
cally at  least,  tends  to  improve  the  reproduc- 

tion of  sound  and  from  a  commercial  point 

of  view  adds  greatly  to  the  appearance  of 
the  machine.  65 

As  a  further  advantage  in  employing  a 
screw-ring  12  I  would  mention  its  low  cost 
of  manufacture,  it  being  simply  a  short 
piece  of  a  threaded  tube,  which  latter  on  be- 

ing cut  into  suitable  lengths  produces  these  70 
rings  in  any  number  desired  and  when 
drilled  and  tapped  to  receive  the  cone-screws, 
are  complete  and  ready  for  use. 

The  operation  of  the  machine  as  well  as 
various    advantages   not   herein   mentioned  75 
will  be  apparent  from  the  foregoing  descrip- 
tion. 

Having,  therefore,  described  my  inven- 
tion, I  claim : 

1.  In  a  talking  machine,  a  tone-arm,  a  80 
helical  bearing  on  which  the  arm  has  free 
movement  in  substantially  horizontal  planes 
and  a  pivotal  bearing  within  the  helix  on 
which  the  arm  swings  freely  in  vertical 
planes.  85 

2.  In  a  talking  machine,  a  fixed  member 
shaped  to  provide  a  helical  bearing,  and  a 
tone-arm  pivotally  mounted  within  the  heli- 

cal bearing  and  being  freely  movable  on 
said  bearings.  90 

3.  In  a  talking  machine,  a  mounting  for  a 
tone-arm  comprising  helical  and  pivotal 
bearings  arranged  one  within  the  other, 
and  a  tone-arm  having  free  movement  on 
the  bearings  in  planes  substantially  at  right  95 
angles  to  each  other. 

4.  In  a  talking  machine,  a  mounting  for 
a  tone-arm  comprising  helical  and  pivotal 
bearings  arranged  one  within  the  other  in 
substantially  the  same  plane.  100 

5.  In  a  talking  machine,  a  mounting  for 
a  tone-arm  comprising  a  helical  bearing,  a 
pivotal  bearing,  and  means  supporting  the 
pivotal  bearing  within  the  helical  bearing. 

6.  In  a  talking  machine,  a  mounting  for  a  105 
tone-arm   comprising   a   helical   bearing,   a 
pivotal  bearing  within  the  helical  bearing, 

and  supporting  means  for  the  pivotal  bear- 
ing movable  on  the  helical  bearing. 

7.  In  a  talking  machine,  a  mounting  for  110' 
a  tone-arm  comprising  a  member  shaped  to 
provide  a  helical  bearing,  a  tone-arm  cen- 

tered relatively  to  the  helical  bearing,  and 
an  annular  member  movable  on  the  bearing 

and  having  the  tone-arm  pivoted  therein.        115 
8.  In  a  tallring  machine,  a  mounting  for 

a  tone-arm  comprising  a  member  shaped  to 
provide  a  helical  bearing,  a  tone-arm  piv- 

oted in  centered  relation  in  the  helical  bear- 

ing, and  an  interposed  support  for  the  tone-  120 
arm  movable  on  the  bearing. 

9.  In  a  talking  machine,  a  mounting  for  a 
tone-arm  comprising  a  helical  bearing,  an 
annular  member  located  in  the  plane  of  and 
movable   on   the   bearing   and   provided   at  125 
diametrically  opposite  points  with  shaped 
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projections,  and  a  tone-arm  movably  sup- 
ported on  the  projections. 

10.  In  a  talking  machine,  a  mounting  for 
a  tone-arm  comprising  a  fixed  threaded 
member,  a  ring  engaging  tlie  threaded  mem- 

ber and  a  tone-arm  pivotally  mounted  in  the 
ring. 

11.  In  a  talking  machine,  a  mounting  for 
a    tone-arm    comprising    a    fixed    member 

threaded  internally,  a  ring  screwed  into  the 
member  and  a  tone-arm  pivotally  mounted 
in  the  ring  with  its  exterior  surface  disposed 
in  tangential  relation  to  the  surface  of  the 

WALTER  HYER  PUMPHREY. 
Witnesses : 

CuTHBEBT  W.  Jewell, 
James  K.  Cole,  Jr. 

10 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Hans  Mikorey,  a 

subject  of  the  Emperor  of  Germany,  resid- 
ing at  Berlin,  Germany,  have  invented  cer- 

5  tain  new  and  useful  Improvements  in  Talk- 
ing-]Machines,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  talking  machines 
and   more   especially    to   a   guide   for   the 

10  sound-bos  holders  thereof. 

The  machine  is  adapted  for  use  as  a  re- 
corder as  well  as  a  reproducer.  The  guide 

can  be  fitted  to  any  machine  as  well  as  to 
apparatus  especially  constructed. 

15  The  novel  features  of  the  machine  ac- 
cording to  this  invention  consist  broadly  in 

the  emploA'ment  of  a  guide-bridge  spanning 
the  record  tablet  and  capable  of  being 
thrown  back  about  an  axis  parallel  with  its 

20  lengi.li,  while  it  can  also  be  lifted  bodily  to- 
gether with  a  diaphragm-holder,  a  direct 

driving  mechanisui  and  a  screw  gear  for 
traversing  the  diaphragm-holder  for  which 
it  acts  as  a  guide  in  its  movement  over  the 

25  record;  and  in  a  construction  and  arrange- 
ment of  the  parts  such  that  when  the  bridge 

is  lifted  the  traversing  gear  is  immediate!}' 
declutched  from  the  driving  motor,  while 
conversely  the  bridge  when  lowered  at  any 

^^  position  of  the  traversing  gear  as  promptly 
puts  the  latter  into  operation  again  by 
clutching  with  the  said  driving  motor  with- 

out the  need  of  careful  centering.  It  is 
preferred   in   such    a   mechanism   that   the 

^^  bridge  should  have  the  diaphragni-travers- 
ing-guide  in  one  half,  and  the  screw  or  other 
traversing  gear  in  the  other  half  with  a  di- 

viding box,  wherein  a  direct  gear  drive, 
screw,  or  the  like  is  contained.  In  addi- 
tion  to  the  two  movements  which  maj'  be 
given  to  the  bridge,  the  diaphragm-holder 
may  itself  be  swung  back  about  a  pivot 
formed  by  one  of  the  guide-bars  of  the 
bridge,  and  when  so  moved,  takes  the  trav- 

ersing nut  out  of  engagement  with  the 
traversing  screw. 

A  further  feature  is  a  device  on  the  guide 
by  means  of  which  the  sound-box  is  lifted 
from  the  record  disk  whenever  the  spindle 
is  made  to  run  idly. 

Constructions  according  to  this  invention 
are  illustrated  in  the  accompanying  draw- 

ings, wherein — 
Figure  1  is  a  plan  showing  only  the  bridge 

and  its  pertinent  gear  and  omitting  the  base 
55 

table  and  record  tablet  of  the  machine ;  Fig. 
2  is  a  side  elevation  with  parts  of  the  ma- 

chine broken  awaj' ;  Fig.  3  is  an  end  view  of 
Fig.  2  showing  one  mode  of  mounting  the 
bridge ;  Fig.  i  illustrates  a  somewhat  differ-  60 
ent  construction,  and  particularly  an  alter- 

native mode  of  moimting  the  bridge;  Fig. 

4^  shows  a  plan  of  Fig.  4;  Figs.  5,  6  and  7 
are  detail  views  relating  to  the  device  of 
Fig.  4,  and  Fig.  8  is  a  perspective  view  of  65 
a  detail  usable  on  either  form  of  machine 
as  illustrated. 

Like  letters  of  reference  refer  to  like  parts 
throughout  these  drawings. 

To  the  base-plate  1  of  the  machine,  which  70 
is  secured  upon  the  casing  2,  brackets  3,  3^^ 
are  mounted  and  bear  the  bridge  formed  by 

tAvo  guide  rods  4,  4^.  This  bridge  is  so  ar- 
ranged as  to  span  the  record  tablet  20, borne 

by  the  table  20^  which  receives  motion  from  75 
any  suitable  clock-work  mechanism  con- 

tained within  the  base  1,  and  having  a  driv- 
ing spindle  5  shown  partly  dotted  in  Fig.  2. 

Xot  only  may  the  bridge  be  swung  about  a 
pivot  out  of  the  wa}^  but  it  can  also  be  80 
raised  bodily,  carrying  with  it  all  the  driv- 

ing mechanism  clear  awa}'  from  the  record. 
Fig.  3  and  the  corresponding  figures  show 
such  a  construction,  but  in  the  alternative 

of  Fig.  4  the  bridge  is  shown  pivoted  in  one  85 
of  the  end  standards  3  and  as  provided  with 

a  handle  3"  for  swinging  it  in  a  vertical 
plane  about  the  said  pivot.  The  bridge  is 
divided  at  about  its  center  by  an  open  cas- 

ing 6  placed  innnediately  over  the  driving  90 
spindle  5  of  the  machine  and  containing 

bevel  gears  7,  7^  jonrnaled  in  the  sides  of  the 
casing.  The  casing  G  is  secured  to  the  guide 

rods  4,  4^.  The  horizontal  gear  7  is  secured 
to  a  sliort  spindle  9  from  which  projects  ̂ 5 
at  right  angles  a  pin  10  to  engage  a  driver 
pin  11  which  projects  from  the  head  of  the 
spindle  5  for  the  purpose  of  transmitting 
the  drive.  Fig.  8  shows  a  modified  form  of 

the  pin  drive  in  which  the  spindle  5  has  a  1^0 
head  5^,  the  upper  face  of  which  is  notched 
at  5^^  and  has  suitably  curved  edges  6^^^  in 
the  neighborhood  of  the  notch.  The  pin  10 
bears  a  roller  lO'^  which  can  freely  revolve 
upon  it.  The  vertical  part  of  the  bevel  gear  1^^ 
7^  is  secured  to  a  screw-threaded  spindle  8 
mounted  in  one  half  of  the  bridge  between 

the  guide  rods  4,  4^  and  journaled  in  the  cas- 
ing 6  and  in  the  bracket  3^.  It  will  be  seen 

that  when  the  spindle  5  rotates,  the  driver  ̂ ^^ 
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pin  11  will  transmit  the  driving  effort  to  the 
spindle  8. 

The  arrangement  of  driving  head  illus- 
trated in  Fig.  2  is  not  alvpays  desirable  for 

5  the  reason  that,  when  the  bridge  has  been 
raised  to  take  the  recording  or  reproducing 
stylus  off  the  record  tablet  and  declutch  the 
driving  motor  and  traversing  gear,  it  maj' 
occur  that — the  record  being  assumed  to  be 

10  rotating — on  lowering  the  bridge  the  driver 
11  ma}^  take  up  the  drive  on  one  side  of  the 
driver-pin  10  or  on  the  other,  that  is  to  say, 
it  may  revoh'e  through  nearly  180°  before 
traversing    commences,    and    the    result    is 

15  that  through  starting  to  traverse  at  a  point 
different  from  that  at  which  traversing 
ended  when  the  bridge  was  lifted,  either 
part  of  the  recorded  sounds  are  erased  or 
missed  as  the  case  may  be,  or  an  objection- 

20  able  hiatus  is  left  in  the  record.  Similarly, 
in  the  device  of  Fig.  4  the  j)osition  of  the 
driver-pin  10  may  be  such  that  when  the 
bridge  is  lowered  the  stjdus  will  descend  on 
to  the  record  at  once  without  hindrance  and 

25  without  promptly  actuating  the  traverse. 
By  employing  the  device  of  Fig.  8  the 

bridge  when  lowered  in  the  wrong  position 
is  prevented  from  descending  so  far  as  to 
bring  the  stylus  into  contact  with  the  record 

30  tablet  by  the  fact  that  the  driver-pin  10^ 
must  be  adjacent  to  the  shoulder  5"\  and 
cannot  be  so  in  any  but  the  correct  position 
because  it  will  contact  with  a  part  of  the  top 

surface  of  this  driving  head.    The  latter  sur- 
35  face  is  so  formed  as  to  gradually  lower  the 

driver-pin  until  it  rests  in  the  notch  5"  at 
the  base  of  the  shoulder  5"^.  The  precise 
configuration  shown  for  the  head  S'^  need 
not  be  adhered  to,  so  long  as  the  desired  con- 

40  ditions  are  secured. 

On  one  of  the  guide  rods  4  a  cross  head  13 

slides  and  is  provided  wi'th  a  nut  13^  which 
engages  with  the  screw  8  and  being  con- 

nected by  a  bar  14  to  the  sound-box  holder 
45  16  causes  the  latter  to  slide  over  the  guide 

bars  4,  4^  when  the  screw  is  rotated  with  the 
nut  13^  in  engagement.  The  sound-box 
holder  16  and  the  cross-head  13  can  not 
only  slide  along  the  guide  4,  but  can  also  be 

50  swung  about  the  same  as  a  pivot.  Further, 
as  seen  in  Fig.  3,  the  whole  bridge  can  also 

be  swung  about  pivots  4^^  so  as  to  lift  the 
sound-box  holder,  the  driving  gear,  the 
screw  and  the  rest  of  the  ]Darts  carried  upon 

55  the  bridge  clear  of  the  record  disk. 
Means  are  provided  whereby  when  the 

sound  box  holder  is  moved  from  the  record 
disk  support  independent  of  any  adjustment 
of  the  bridge  or  guide  for  such  holder  it  may 

60  be  retained  in  its  elevated  position.  Such 
means  are  particularly  illustrated  in  Fig.  3 
and  comprise  a  bell  crank  latch  25  pivotally 

supported  on  the  sound  box  holder  at  25^ 
and  provided  with  two  notches  27,  28  in  its 

6^  dependent  arm  which  notches  are  adapted  to 

engage  the  rod  4^  of  the  bridge  or  guide  for 
the  sound  box  holder  when  said  holder  is 

rocked  about  the  other  guide  rod  4^^.  The 
other  arm  of  said  bell  crank  latch  is  pro- 

vided with  a  key  or  head  25^^  by  means  of  70 
which  it  may  be  rocked  to  disengage  either 

of  the  notches  27,  28  from  the  rod  4^,  a 
spring  26  acting  to  engage  the  latch  with 
said  rod  4^.  The  key  25^^  is  located  ad- 

jacent the  handle  16^  by  which  the  sound  75 
box  holder  is  rocked  so  that  it  may  be  read- 
il}^  manipulated  while  the  holder  is  being 
shifted. 

The  method  of  raising  the  whole  guide  to- 
gether with  the  various  parts  borne  by  it  is  80 

illustrated    more    particularly    in    Fig.    3. 
Each  of  the  end  standards  29  contains  cams 

30  pivoted  at  30^,  while  short  pillars  31  bear 
upon  the  cams  and  slide  within  the  stand- 

ards which  are  made  hollow.     The  cam  30  85 
is  rotated  by  means  of  a  suitable  connection 
so  as  to  act  upon  the  under  side  of  the  pillars 
31  and  force  them  upward,  thus  raising  the 

guide  by  the  operation  of  the  eccentric  por- 
tion of  the  cams.  The  arrangement  is  pre-  90 

cisely  the  same  in  each  standai'd,  so  that  a 
lift  parallel  with  the  record  disk  is  given  to 
the  bridge.  Normally  the  parts  are  in  the 
relation  shown  in  Fig.  3,  ancl  in  this  position 
the  reproducing  or  recording  stylus  would  95 
be  in  operation,  while  to  bring  about  a  cessa- 

tion of  its  action,  the  cams  30  are  turned,  as 

explained,  by  any  suitable  means.  A  spring- 
lock  comprising  a  spring  blade  16"  secured 
to  the  part  16  and  a  pin  16"^  projecting  100 
from  the  blade  under  the  guide-bar  4^  is  pro- 

vided to  act  as  a  check  whereby  accidental 

pivotal  movement  of  the  diaphragm-holder 
16  is  prevented.  It  should  be  noted  that 

such  pivotal  mo^'ement  also  brings  about  the  105 
disengagement  of  the  nut  13  from  the  trav- 

ersing screw  8. 
In  Figs.  4  and  4'',  the  cross  head  13  is  con- 

nected by  means  of  two  guide  bars  14,  14^ 
to  the  sound-box  holder  15  Avhich  slides  113 

upon  the  rods  4,  4^  in  one  half  of  the  bridge. 
One  of  the  bars  14  extends  directly  from  the 
cross  head  13  to  the  holder  15  and  is  secured 
thereto.  The  boss  or  eye  for  receiving  the 
sound-box  holder  is  hinged  at  17.  The  ob-  115 
ject  of  this  arrangement  is  to  lift  off  the 
soundbox  19  from  the  record  disk  20  in  or- 

der to  avoid  injury  to  the  latter  whenever 
the  guide  is  raised  by  means  of  a  handle  18 

provided  for  the  purpose.  In  either  modifi--  120 
cation,  whenever  the  sound-box  holder  is 
lifted  the  cross  head  13  is  lifted  from  the 

spindle  8  so  that  no  motion  is  transmitted. 
The  diaphragms  are  preferably  so  held  that 
their  action  is  normal  to  the  disk.  12f 

In  Fig.  7,  the  eye  16  has  two  hooks  21  se- 
cured to  it  which  engage  with  eyes  22  of  the 

sound-box  and  lift  the  latter  from  the  record 
disk.  The  sound-box  is  introduced  into  a 

sleeve  23  adjustably  mounted  on  the  holder  130 
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15.  This  method  of  securing  the  sound-box 
does  not,  however,  form  part  of  the  pi'esent invention. 

^Vhat  I  claim  as  my  invention  and  desire 
5  to  secure  by  Letters  Patent  is  : — 

1.  In  a  machine  of  the  character  described, 
the  combination  with  a  rotatable  support 
for  a  record  disk,  and  driving  devices  for 
rotating  said  suj^port,  of  a  guide  for  a  sound 

10  box  extending  over  the  disk  supjjort  and 
adapted  to  be  bodily  rocked  about  a  hori- 

zontal axis,  a  soimd  box  movable  longitu- 
dinally of  the  guide  and  adapted  to  be  ad- 

justed to  and  from  the  disk  support  inde- 
15  pendently  of  any  adjustment  of  the  guide, 

means  for  adjusting  the  sound  box  and  guide 
vertically  in  parallelism  with  the  disk  sup- 

port, and  means  for  connecting  the  sound 
box  with  the  driving  devices  of  the  disk  sup- 

20  port  to  move  the  box  longitudinally  of  its 
guide. 

2.  In  a  machine  of  the  character  described, 
the  combination  with  a  rotatable  support  for 
a  record  disk,  and  driving  devices  for  rotat- 

25  ing  said  support,  of  a  guide  for  a  sound 
box  extending  over  the  disk  support  and 
adapted  to  be  bodily  adjusted  vertically  in 
parallelism  with  the  disk  support  and  to 
be  rocked   about   an  axis  parallel  with  its 

30  length,  a  sound  box  supported  by  tlie  guide, 
and  means  for  connecting  the  sound  box  with 
the  driving  devices  of  the  disk  support  to 
move  the  box  longitudinally  of  its  guide. 

3.  In  a  machine  of  the  character  described, 
35  the  combination  with  a  rotatable  support  for 

a  record  disk,  and  driving  devices  for  ro- 
tating said  support,  of  a  pair  of  relatively 

stationary  standards,  a  guide  for  a  sound 
box  extending  over   the  disk  supjiort   and 

40  engaged  with  the  standards  hj  means  per- 
mitting it  to  be  adjusted  bodily  vertically, 

said  guide  being  further  adjustable  about 
a  longitudinal,  horizontal  axis,  a  sound  box 
engaging  the  guide  and  adapted  to  be  ad- 

45  justed  to  and  from  the  disk  support  inde- 
pendently of  any  movement  of  the  guide, 

and  means  for  connecting  the  sound  box 
with  the  driving  devices  of  .the  disk  support 
to  move  the  box  longitudinally  of  the  guide. 

50  -I-.  In  a  machine  of  the  character  described, 
the  combination  with  a  rotatable  support 
for  a  record  disk,  and  driving  devices  for 

rotating  said  support,  of  a  pair  of  relatively 
stationary  standards,  a  guide  for  a   sound 
box  extending  over  the   disk  support   and  55 
having    depending    members    telescopically 
connected  with  the  standards,  means  for  ad- 

justing  the    guide    bodily    vertically,    said 
guide  being  further  adjustable  about  a  lon- 

gitudinal, horizontal  axis,  a  sound  box  en-  60 
gaging  the  guide  and  adapted  to  be  adjusted 
to  and  from  the  disk  support  independently 
of  any  movement  of  the  guide,  and  means 
for  connecting  the  sound  box  with  the  driv- 

ing devices  of  the  disk  support  to  move  the  65* box  longitudinally  of  the  guide. 
0.  In  a  machine  of  the  character  described, 

the  combination  of  a  rotatable  support  for 
a  record  disk,  a  vertical  driving  shaft  for 
the  disk  support  having  at  its  upper  end  a   70 
tubular   head   provided   with   a    peripheral 
notch,  a  guide  for  a  sound  box  extending 
over  the  disk  support  and  adapted  to  be 
rocked  about  a  horizontal  axis,  a  feed  screw 

carried  by  said  guide,  gearing  for  rotating  75 
the  screw  includnig  a  depending  shaft  hav- 

ing a  radial  projection  adapted  to  enter  the 
notch  in  the  head  on  said  vertical  shaft,  a 
sound  box  on  the  guide,  and  a  nut  connected 
with  the  sound  box  and  engaging  the  feed  80 
screw. 

6.  In  a  machine  of  the  character  described, 
the  combination  of  a  rotatable  support  for 
a  record  disk,  a  vertical  driving  shaft  for  the 

disk  support  having  at  its  upper  end  a  tubu-  85 
lar  head  provided  with  a  peripheral  notch,  a 
guide  for  a  sound  box  extending  over  the 
disk  support  and  adapted  to  be  rocked  about 
a  horizontal  axis,  a  feed  screw  carried  by 

said  guide,  gearing  for  rotating  the  sci-ew  90 
including  a  depending  shaft  having  a  radial 
projection  adapted  to  enter  the  notch  in  the 
head  on  said  vertical  shaft,  and  a  sound  box 
supported  by  the  guide  and  having  means 
engaging  the  feed  screw,  said  box  being  95 
movable  to  and  from  the  disk  support  inde- 

pendently of  any  adjustment  of  the  guide. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  i^resence  of 
two  subscribing  witnesses. 

HANS  MIKORF.Y. 
Witnesses : 

Henry  Haspek, 
Louis  G.  Dreyfus,  Jr. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 
Be  it  known  that  I,  Jonas  W.  Aylsavorth, 

a  citizen  of  the  United  States,  residing  at 
223  Midland  avenue,  East  Orange,  county  of 

5  Essex,  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  u.seful  Improvements 

in  Apparatus  for  Making  Duplicate  Phono- 
graph-Kecords,  of  which  the  following  is  a 
description. 

10  This  application  is  a  division  of  United 
States  Letters  Patent  No.  855,005,  granted 
June  4,  1907. 
My  invention  relates  to  improved  appara- 

tus for  making  duplicate  phonograph  rec- 
15  ords,  and  my  object  is  to  provide  apparatus 

for  the  purpose  by  which  duplicate  phono- 
graph records  may  be  produced  at  low  cost, 

of  superior  quality,  and  whei'eby  the  per- 
centage of  imperfect  records  or  "  discards  "' 20  obtained  in  actual  manufacture  will  be  very 

lai'gely  reduced. 
In  the  present  develo])ment  of  the  phono- 

graphic art,  it  is  possible  to  make  matrices 
or  molds  which   for  all  practical  purposes 

25  are  mathematically  exact  negative  copies  of 
the  original  master  records,  and  several  proc- 

esses have  been  suggested  and  commercially 
used  for  obtaining  duplicates  from  these  mat- 

rices or  molds.     In  a  practical  duplicating 
30  process,  it  is  important  that  the  tempera- 

tures used  should  not  be  too  high,  since  the 
material  from  which  the  records  are  made 

contains  considerable  quantities  of  free 
stearic  acid,  which  in  the  presence  of  a  high 

35  temperature  attacks  and  roiighens  th'e  sur- 
face of  the  mold,  even  when  the  latter  is 

protected  by  a  nonoxidizing  film  of  gold  or 
nickel.  These  molds  are  very  expensive  and 
the  slightest  roughening  is  manifested  in  the 

40  reproduction  from  a  record  obtained  from 
the  same.  Hence,  it  is  important  that  the 
temperature  should  be  kept  in  the  neighbor- 

hood of  the  melting  point  of  the  material, 
or  at  best,  only  a  few  degrees  above  the  same, 

45  ill  order  tliat  the  life  of  the  molds  may  be 
prolonged  as  much  as  possible.  In  working 
with  the  material  at  relatiAely  low  tempera- 

tures another  difficulty  is  encountered, 
namely,  the  formation  of  air  and  gas  bub- 

50  bles,  which  appear  on  the  surface  of  the 
recoi'd.  These  bubbles  are  sometimes  caused 
by  the  trapping  of  air  in  the  mold,  even 

when  gi-eat  care  is  taken  to  avoid  the  diffi- 

culty, and  some  are  caused  by  the  decomposi- 
tion of  the  material  in  its  original  manufac-  55 

ture,  or  when  scrap  material  is  re-melted. 
The  low  temperature  at  which  the  material 
is  worked  makes  it  more  or  le.ss  viscid,  and 
hence  the  bubbles  do  not  have  the  oppor- 

tunity of  freely  escaping,  but  move  slug-  60 
gishly  through  the  mass. 
By  my  present  invention,  I  am  enabled 

to  produce  duplicate  records  in  a  highly  effi- 
cient and  economical  manner,  the  material 

being  maintained  in  a  molten  state  at  not  65 
necessarily  more  than  a  few  degrees  above 
the  melting  point,  so  as  to  prevent  it  from 
attacking  and  coiToding  the  mold,  while  at 
the  same  time,  the  operation  is  such  that  air 
and   gas  bubbles  are   effectively   prevented   70 
from  appearing  on  the  record  surface.     To 
this  end.  the  invention  consists  in  the  pro- 

vision of   aj^paratus  for  making  duplicate 
records  by  centrifugal  force,  the  mold  being 
rotated  at  a  sufficiently  high  speed  and  the  75 
molten  material  being  introduced  therein  so 
as  to  be  forced  outwardly  and  distributed 
evenly  around  the  entire  bore  of  the  mold, 
the  mold  being  heated  to  about  the  temper- 

ature of  the  molten  material,  so  that  when  80 
the  molten  material  is  introduced  therein,  it 
will  not  chill  on  the  mold,  but  will  retain 

its  fluid  state,  thereby  permitting  its  com- 
plete and  imiform  distribution  to  be  effected 

and   allowing   all   bubbles   to   be   disjilaced  85 
and  forced  into  or  through  the  body  of  ma- 

terial.   This  forcing  of  the  bubbles  inwardly 
away  from  the  surface  of  the  record  can  be 
effected    rapidly    and    perfectl}'.    since    the 
tendency   of   the    material   to   displace    the  90 
bubbles,  (provided  the  speed  of  rotation  is 
high  enough)  may  be  made  very  much  more 
decided   than   if   the   bubbles   are   allowed 

merely  to  float  to  the  surface  as  at  the  j)res- 
ent  time.     Consequently,  b}^  using  centrifu-  95 
gal  force,  bubbles  may  be  effectively  forced 
back  from  the  record  surface  even  when  such 
bubbles  are  so  minute  that  their  tendency 
to  rise  to  the  surface  of  the  material  is  not 
sufficient  to  overcome  the  natural  viscosity  100 
of  the  material.     Yet,  these   very  minute 
bubbles    which    are    due    to    decomposition 
within  the  material  are  prominent  enough 

to  seriously  affect  the  character  of  the  re- 
production.    Having  introduced  the  molten  105 

material  in  the  rapidly  turning  mold,  so  as 
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to  uniformly  distribute  the  material  over  the 
bore  of  the  mold,  it  is  of  course  important 
that  the  mold  should  continue  to  rotate  until 
the  material  becomes  hard  enough  to  retain 

5  its  shape,  but  obviously  the  speed  of  rotation 
can  be  gradually  reduced  as  the  material  be- 

comes gradually  hardened. 
It  will  of  course  be  understood,  that  the 

general  principles  of  the  invention  can  be 
10  carried  out  in  many  different  ways,  and  in 

many  different  forms  of  apparatus.  Pref- 
erably, however,  the  apparatus  is  one  in 

which  a  practically  continuous  process  can 
be  carried  on,  a  succession  of  molds  being 

15  at  all  times  undergoing  treatment,  so  that 
when,  for  example,  the  step  of  introducing 
the  molten  material  into  one  of  the  molds, 
is  being  carried  out,  the  record  will  be  prac- 

tically finished  in  a  previously  introduced 
20  niold  in  which  the  several  operations  have 

been  performed,  all  as  I  will  more  fully 
hereinafter  describe  and  claim. 

In  the  accompan3'ing  drawings,  forming 
part  of  this  specification,  I  illustrate  a  con- 

25  venient  apparatus  for  the  purpose,  said  ap- 
paratus being  simple  in  construction  and 

capable  of  effective  operation  by  compara- 
tively unskilled  labor. 

In  these  drawings  Figure  1,  is  a  side  ele- 
30  vation,  partly  in  section.  Fig.  2,  a  cross  sec- 

tional view  on  the  line  2 — 2  of  Fig.  1.  Fig. 
3,  a  similar  view  on  the  line  3 — 3  of  Fig.  1, 
Fig.  4,  a  horizontal  sectional  view  on  the 
line  1     1  of  Fig.  1,  Fig.  5,  a  longitudinal 

35  sectional  view  of  the  mold  showing  the  end 
plates  in  position,  and  Fig.  6,  an  end  view 
of  the  same  illustrating  the  removable  end 

plate. 
In  all  of  the  above  views,  corresponding 

40  parts  are  represented  by  the  same  numerals 
of  reference. 

Carried  by  a  heavy  substantial  base  1  are 
the  frames  2 — ^2,  rigidly  connected  at  their 
upper  ends  by  a  top  plate  3.    Mounted  be- 

45  tween  the  frames  2  are  rollers  4 — 4,  ar- 
ranged in  pairs  and  independently  rota- 

table,  so  that  they  may  turn  at  any  desired 
speed.  These  rollers  are  not  independently 
driven,  but  act  merely  as  roller  supports  for 

50  the  molds  as  the  latter  are  rotated.  The 

molds  are  rotated  b}^  a  series  of  driving  roll- 
ers 5 — 5  having  preferabty  rubber  or  fiber 

peripheries,  so  as  to  increase  the  friction 
on  the  mold.    These  driving  rollers  are  car- 

55  ried  by  brackets  6 — 6  and  normally  occupy 
the  position  shown  in  full  lines  (Fig.  4)  so 
as  to  turn  in  a  plane  perpendicular  to  the 
axis  of  the  molds.  By  skewing  the  driving 
rollers  from  their  normal  position  as  shown 

60  in  dotted  lines  (Fig.  4)  the  molds  would  not 
only  be  rotated  as  desired,  but  will  be  moved 
longitudinally,  as  will  be  understood,  so  as  to 
engage  with  and  be  supported  by  the  succes- 

sive idler  rollers  4 — 4,  moving  in  this  way 
65  from  the  left  to  the  right  of  the  machine  in 

Fig.  1.  The  skewing  of  the  driving  rollers  is 
effected  by  any  suitable  mechanism;  for  in- 

stance a  rack  bar  7,  engaging  toothed  seg- 
ments 8  on  the  bracket  6  of  each  roller  and 

operated  by  a  handle  9  whereby  all  the  70 
rollers  will  be  moved  axially.  The  driving 
rollers  5  are  rotated  by  suitable  mechanism, 
such  as  belts  10,  engaging  pulleys  11,  car- 

ried b}^  the  driving  rollers  and  driven  by 
l)ulleys  12  on  the  main  shaft  13.  I  illustrate  75 
tlie  first  two  pulleys  12  at  the  left  as  being 
of  the  same  diameter  so  as  to  rotate  the 
molds  at  the  same  speed  during  the  first  two 
stages  of  the  operation,  the  succeeding  pul- 

leys being  of  gradually  reduced  dimensions,  go 
so  as  to  rotate  the  molds  at  less  speed.  Pro- 

vision is  made  for  cooling  the  molds  after 
the  material  has  been  uniformly  distributed 
tjierein,  so  as  to  effect  a  chilling  and  solidi- 
f^dng  of  the  material,  and  for  this  purpose  35 
I  illustrate  a  trough  14,  located  betAveen  the 
idler  rollers  4,  beginning  with  the  second 
set  thereof,  since  of  course  the  molds 

should  not  be  chilled  during  the  introduc- 
tion of  the  material  therein.  This  trough  is  90 

carried  on  arms  15  adapted  to  be  normally 
pressed  ujDwardly  by  a  spring  16,  so  as  to 
engage  the  molds  Avith  a  light  elastic  pres- 

sure. The  trough  14  is  substantially  filled 
with  a  loose  absorbent  material  17,  such  as  95 
fiber  or  sponge.  Cooling  Avater  is  admitted 
to  the  trough  14,  through  a  perforated  pipe 
18,  so  as  to  always  keejD  the  absorbent  ma- 

terial fully  saturated.  The  inlet  and  over- 
floAV  pipes  are  connected  by  rubber  sections  iqo 
19,  so  as  to  permit  the  trough  to  be  moved 
up  and  down  into  and  out  of  engagement 

Avith  the  molds.  The*'trough  14  is  moved 
doAvuAvardly   when   the   rollers   are   skewed 
to  permit  the  molds  to  move  longitudinally.  105 

This  movement  may  be   deriA'ed  from  the 
rack  bar  7  by  forming  the  same  with  cams 
20,  Avith  Avhich  engage  rollers  on  the  rods 
21,  the  latter  being  connected  to  the  piv- 
oled  arms  15.  Obviously,  as  the  rack  bar  no 
7  is  moved  to  the  right  to  skew  the  rollers, 

the  ti'ough  14  will  be  depressed  so  as  to 
ArithclraAv  the  absorbent  material  from  con- 

tact with  the  molds. 
The  molten  material  may  be  contained  in  115 

a  tank  22  heated  in  any  suitable  way  as 
for  instance,  by  a  steam  coil  23.  Mounted 
in  the  tank  22  is  a  simple  form  of  pump  24, 

the  piston  25  of  Avhich  is  adapted  to  traA^el 
beloAV  an  inlet  26,  so  as  to  permit  the  molten  120 
material  to  enter  the  pump  cylinder  above 
the  piston  to  thereby  always  give  a  definite 
charge  of  material,  assuming  the  level  of 
the  latter,  (shown  in  dotted  lines,  Fig. 
1)  to  be  constantly  maintained.  The  pump  125 
24  is  carried  on  a  bar  27  mounted  to  turn 
in  brackets  28  secured  to  the  sides  of  the 

tank  22.  When  the  molds  are  being  succes- 
sively introduced  into  the  machine,  the 

pump  is  swung  rearwardl}'^  to  occupy  an  in-  130 
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clined  position,  resting  on  the  stoiD  29.  At 
all  times,  it  will  be  observed  that  the  pump 
cylinder  is  more  or  less  immersed  in  the 
molten  material,  so  as  to  be  effectively 
heated  by  the  same,  and  tliereby  preventing 
congealing.  The  discharge  of  the  pump 
comprises  a  nozzle  30,  adapted,  when  the 
l^unip  cylinder  is  in  a  vertical  ]30sition,  to 
enter  the  mold  31.  These  molds  are  of  any 
suitable  type  and  are  formed  in  any  suitable 
manner.  Preferably,  they  are  provided 
with  the  ordinary  end  piece  32,  on  which 
the  name  of  the  selection  is  engraved  or  elec- 
trotyiDed,  and  with  a  removable  end  piece 
33  at  the  other  end.  so  that  the  molten  ma- 

terial will  be  confined  within  the  mold  as 
the  latter  rotates.  The  removable  end  piece 
33  fits  the  end  of  the  mold  very  snugly,  so 
as  to  prevent  leakage  of  the  molten  material 
at  this  point,  and  is  locked  in  position  in 
any  suitable  way.  For  instance.  I  show  the 
same  as  being  formed  with  a  series  of  cams 
34,  adapted  to  engage  ^projections  35, 
formed  on  the  mold,  so  that  by  inserting 
the  end  piece  33  in  position,  and  giving  it 
a  partial  turn,  it  will  be  locked  frictionalh' 
firmly  in  place. 

In  the  operation  of  ap]:)aratus  of  this  gen- 
eral type,  and  assuming  the  tank  22  to  con- 
tain the  molten  material  (for  instance  the 

(■om])osition  described  in  my  Patent  Xo. 

782.375  dated  Fel^riiary  14,'  1905.)  main- tained at  a  teiuj^erature  from  10  to  25  de- 
grees above  its  melting  point,  I  proceed  as 

follows: — The  handle  9  is  operated  so  as 
to  swing  the  driving  rollers  5  to  or  toward 
the  position  shown  in  dotted  lines  (Fig.  4) 
and  one  of  the  molds  31  being  placed  on 
the  first  set  of  idler  rollers  4—4  and  en- 

gaged ))y  the  corresponding  driving  rollers 
5,  will  by  the  lattei-  1)0  turned  at  the  desired 
liigli  speed  and  at  the  same  time  will  be 
moved  longitudinally  to  the  position  shown 
in  Fig.  1.  The  liandle  9  is  now  returned 
so  that  tlie  mold  will  be  rotated  in  this  po- 

sition. The  pumji  24  is  now  swung  to  its 
vertical  position  and  the  plunger  is  elevated, 
carrying  the  charge  of  molten  material  and 
discharging  the  same  into  the  rotating  mold, 
the  temjierature  of  which  has  been  previ- 

ously heated  up  to  or  preferably  slightly 
a  little  more  than  the  tem|3erature  of  the 
molten  material.  The  molten  material  will, 
therefore,  be  distributed  uniforndy  through- 

out the  mold  and  by  reason  of  the  centrifu- 
gal force  developed  will  be  maintained  in 

its  liquid  stp.te  and  evenly  disposed  over 
the  record  surface,  so  as  to  take  a  very  per- 

fect impression  therefrcmi.  Since  the  tem- 
perature of  the  material  is  somewhat  higher 

than  its  melting  point,  and  since  the  mold 
is  preferably  at  or  about  the  same  tem])era- 
ture,  the  material  remains  perfectly  fluid 
during  the  time  tliat  it  is  being  disposed 
over  the  record  surface,  and  consequently 

ample  opportunity  is  offered  for  displacing 
any  bubbles,  however  minute,  and  forcing 
them  radially  inwai'd.  Even  if  these  bub- 

bles do  not  entirely  escape  through  the  liq- 
uid material,  they  are  at  least  driven  in  70 

from  the  record  siu-face,  which  will  there- 
fore be  perfect  and  free  from  bubbles.  As 

soon  as  the  charge  of  material  has  been  de- 
livered to  the  molds,  the  pump  is  swung 

rearwardly.  The  handle  9  is  again  operated  75 
to  skew  the  driving  rollers  5,  and  the  mold 
with  its  charge  of  material  therein  will  be 
advanced  longitudinally  so  as  to  be  engaged 

by  the  second  dri\'ing  roller  and  brought 
into  position  over  the  second  set  of  idlers,  go 

At  the  same 'time,  a  new  mold  is  introduced 
over  the  first  set  of  idlers  and  is  filled  with 

material,  as  explained.  "When  the  mold with  its  charge  of  material  therein  has  been 
thus  advanced  from  the  first  section  of  the  85 
machine  where  the  filling  operation  takes 
place,  it  will,  when  normally  rotated  by  the 
successive  driving  rollers,  be  engaged  by 
the  cooling  pad  in  the  trough  14.  These 
operations  are  repeated,  the  filled  molds  90 

progressing  step  b}'  step  toward  the  right 
of  the  machine  and  being  rotated  at  succes- 

sively reduced  rates,  as  the  material  is 

gradually  cooled  and  becomes  solid.  I  pre- 
fer to  dispense  with  a  driving  roller  in  con-  95 

nection  with  the  last  set  of  idlers,  at  which 

point  the  material  Avill  be  sufficiently  solidi- 
fied to  retain  its  shape,  the  nmld  with  its 

contents  being  then  removed  from  the  ma- 
chine. The  cap  33  is  now  removed  and  100 

after  the  record  has  been  contracted  suf- 
ficiently away  from  the  bore  of  the  mold, 

it  is  removed.  By  always  introducing  a 
fixed  and  definite  charge  of  material  into 
the  mold,  the  necessity  for  reaming  the  bore  i05 
of  the  finished  duj^licate  records  is  done 
away  with,  although  this  oi^eration  can  be 
performed  if  considered  desirable.  It  will 
furthermore  be  seen  that  by  using  two  end 
caps,  the  duplicate  records  will  be  finished  no 
at  both  ends  when  removed  from  the  mold. 

If  it  is  desired  to  provide  the  duplicate 
records  with  tapering  bores,  this  may  be 
effected  by  arranging  the  idler  rollers  4  on 
an  incline  or  by  inclining  the  entire  machine  115 
to  a  sufficient  extent,  whereby  the  material 
when  introduced  into  the  mold,  will  accumu- 

late to  a  greater  extent  at  the  lower  end  than 
at  the  upper  end  and  Avill  set  in  this  posi- 

tion, after  which  the  bore,  if  not  straight,  120 
may  be  finished  by  reaming,  or  a  tapering 
bore  mav  be  entirely  formed  bv  a  reaming 
operation,  as  will  be  understood. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let-  125 
tei's  Patent  is  as  follows : 

1.  In  apparatus  for  making  duplicate 
phonograph  records,  the  combination  of  de- 

vices fo]-  rotating  a  plurality  of  nu)lds  at  a 
high   speed   in   a   substantially   continuous  130 
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horizontal  series,  and  for  progressing  the 
same  throughout  the  series,  and  means  for 
introducing  a  charge  of  molten  material  in 
each  mold  introduced  at  the  forward  end  of 

g  the  series,  whereby  the  charge  of  material 
in  each  mold  will  be  uniformity  distributed 
therein  by  centrifugal  force  ancl  will  be  per- 

mitted to  cool  and  solidify  as  the  molds  are 
progressed  longitudinally,  substantially   as 

10 set  forth. 

2.  In  apparatus  for  making  duplicate 
phonograph  records,  the  combination  of  de- 

vices for  rotating  a  plurality  of  molds  at  a 
high   speed   in   a    substantially   continuous 

25  horizontal  series,  and  for  progressing  the 
same  tljroughout  the  series,  and  a  pump  so 
arranged  that  its  nozzle  may  enter  each 
mold  introduced  at  the  forward  end  of  the 

series,  said  pvimp  being  connected  with  a 
20  source  of  molten  material  whereby  the 

charge  of  material  introduced  in  each  mold 
will  be  uniformly  distributed  therein  by 
centrifugal  force,  and  will  be  permitted  to 
cool  and  solidify  as  the  molds  are  progressed 

25  longitudinallj'^,  substantial!}'  as  set  forth. 
3.  In  apparatus  for  making  duplicate 

phonograph  records,  the  combination  of  de- 
vices for  rotating  a  plurality  of  molds  at 

high   speed   in    a   substantial!}'    continuous 
30  liorizontal  series,  and  for  progressing  the 

same  tlirougliout  the  series,  a  tanli  for  con- 
taining the  molten  material  and  a  pump 

mounted  in  said  tank  and  wliose  nozzle  is 

arranged  to  enter  eacli  mold  introduced  at 
35  the  forward  end  of  tlie  series,  wliereby  a 

charge  of  molten  material  may  be  intro- 
duced within  eacli  mold  immediately  after 

its  addition  to  said  series  so  as  to  be  uni- 
formly  distributed   therein    by   centrifugal 

40  force,  and  be  pern;iitted  to  cool  and  solidify 
as  tlie  molds  are  progressed  longitudinally, 
substantially  as  set  forth. 

4.  In  apparatus  for  making  duplicate 
phonograpli  records,  the  combination  witli 

45  means  for  rotating  t!ie  mold  at  liigli  speed, 
of  a  tank  for  containing  molten  material, 
and  a  pump  pivotally  mounted  in  said  tank, 
and  liaving  a  nozzle  adapted  to  be  swung 
into  position  to  enter  said  mold,  substan- 

50  tially  as  set  forth. 
5.  In  apparatus  for  making  duplicate 

phonograpli  records,  the  combination  of  de- 
vices for  rotating  a  plurality  of  molds  at 

high   speed   in   a    substantially   continuous 
55  horizontal  series,  and  for  progressing  the 

same  throughout  tlie  series,  means  for  in- 
troducing a  cliarge  of  molten  material  in 

each  mold  introduced  at  the  forward  end  of 
the  series,  whereby  tlie  cliarge  of  material 

60  in  each  mold  will  be  uniformly  distributed 
therein  by  centrifugal  force,  and  means  for 
applying  a  cooling  media  to  the  successive 
molds  so  as  to  solidify  the  charges  of  mate- 

rial tlierein  as  the  molds  are  progressed  lon- 
65  gitudinally,  substantially  as  set  forth. 

6.  In  apparatus  for  making  duplicate 
plionograph  records,  tlie  combination  with 
means  for  rotating  the  mold  at  a  liigli  speed, 
of  means  for  introducing  a  charge  of  molten 
material  within  tlie  mold,  means  for  apply-  70 
ing  cold  to  tlie  mold  to  cliill  its  contents,  and 
means  for  successively  reducing  the  speed  of 
rotation  of  tlie  mold,  substantially  as  set 
forth. 

7.  In  apparatus  for  making  duplicate  75 
phonograph  records,  the  combination  of  a 
pair  of  idler  rollers,  a  driving  roller  co- 

operating with  the  same,  means  for  skew- 
ing the  driving  roller,  a  mold  supported  by 

the  idler  rollers  and  advanced  longitudinally  gO 
by  the  driving  roller,  and  means  for  intro- 

ducing a  charge  of  molten  material  to  the 
rotating  mold,  substantially  as  set  forth. 

8.  In  apparatus  for  making  dui^licate 
phonograph  records,  the  combination  of  a  85 
series  of  j^airs  of  idler  rollers,  a  series  of 
driving  rollers  cooperating  with  the  same,  a 
series  of  molds  supported  by  the  idler  roll- 

ers, and  driven  by  the  driving  rollers,  means 
for  causing  the  driving  rolls  to  advance  the  90 
molds  successively  with  resjDect  to  the  idler 
rollers,  and  means  for  introducing  charges 
of  molten  material  into  the  successive  molds, 
substantially  as  set  forth. 

9.  In    apparatus    for    making    duplicate  95 

phonograph  records,  the  combination  of  suc- 
cessive  pairs   of   idler   rollers,   a   series   of 

driving  rollers  cooperating  with  the  same, 
a  series  of  molds  supported  by  the  idler 
rollers  and  driven  by  the  respective  driving  lOO 
rollers,  means  for  introducing  charges  of 
molten  material  successively  to  the  said 
molds,  ancl  means  for  cooling  the  molds  af- 

ter material  has  been  introduced  therein, 
substantially  as  set  forth.  105 

10.  In  apparatus  for  making  duplicate 

phonograph  records,  the  combination  of  suc- 
cessive pairs  of  idler  rollers,  a  series  of  driv- 

ing rollers  arranged  to  be  swung  pivotally 
and  cooperating  with  the  idlers,  a  series  of  110 
molds  carried  by  the  idler  rollers  and  ro- 

tated and  advanced  longitudinally  by  the 
driving  rollers,  and  means  for  introducing 
charges  of  molten  material  successively  to 
said  molds,  substantially  as  set  forth.  115 

11.  In  apparatus  for  making  duplicate 

phonograph  records,  the  combination  of  suc- 
cessive pairs  of  idler  rollers,  a  series  of  driv- 

ing rollers  arranged  to  be  swung  pivotally 
and  cooperating  with  the  idlers,  a  series  of  120 

molds  carried  by  the  idler  rollers  and  ro- 
tated and  advanced  longitudinally  by  the 

driving  rollers,  means  for  introducing 
charges  of  molten  material  successively  to 
said  molds,  and  means  for  cooling  the  molds  125 
after  the  introduction  of  the  molten  mate- 

rial therein,  substantially  as  set  forth. 
12.  In    apparatus    for   malring   duplicate 

]Dhonograph  records,  the  combination  of  a 
,  pair  of  idler  rollers,  a  driving  roller  co-  130 
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operating  "with  the  same,  a  mold  sux^ported 
by  the  idler  rollers  and  rotated  b}'  the  driv- 

ing roller,  means  for  moving  the  driving 
roller  pivotally  so  as  to  advance  the  mold 

5  longitudinally,  means  for  normally  applj^- 
ing  cold  to  the  rotating  mold,  and  means 
for  withdrawing  the  cooling  media  there- 

from when  the  driving  roller  is  moved  piv- 
otally, substantial!}'  as  set  forth. 

10  13.  In  apparatus  for  making  duplicate 
phonograph  records,  the  combination  of  a 
pair  of  idler  rollers,  a  pivotally  mounted 
driving  roller  cooperating  with  the  same,  a 
meld  supported  by  the  idler  rollers  and  ro- 

15  tated  by  the  driving  roller,  a  cooling  pad 

normall}'  in  contact  with  said  mold,  and 
means  for  siraultaneoush-  skewing  the  driv- 

ing roller  and  withdrawing  said  pad  from 
the  mold,  substantially  as  set  forth. 

20  14.  In  apparatus  for  making  duplicate 
phonograph  records,  the  combination  of  a 

pair  of  idler  rollers,  a  dri^-ing  roller  co- 
operating with  the  same,  a  mold  supported 

by  the  idler  rollers  and  rotated  by  the  driv- 
ing roller,  and  a  pivotalty  mounted  pump  25 

normally  moved  away  from  the  mold  but 
adapted  to  be  moved  to  a  position  where  the 
pump  nozzle  will  enter  the  mold,  substan- 
tialh'  as  set  forth. 

15.  A  coreless  cylindrical  mold  for  the  30 
production  of  duplicate  phonograph  rec- 

ords, having  a  jplurality  of  fixed  stops  at 
one  end  thereof  and  provided  with  a  fixed 
end  i^late  and  a  removable  end  plate,  the 
latter  having  a  series  of  cams  thereon  for  35 
engaging  the  stops  on  the  mold,  whereby  the 
removable  end  plate  may  be  locked  fric- 
tionallv  in  ijosition,  substantially  as  set 
forth/ 

This   specification   signed   and  witnessed  40 
this  9th  day  of  March  1907. 

JONAS  W.  AYLSAVORTH. 

Witnesses : 
Frank  D.  Lewis, 
Fr.vxk  L.  Dyer. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 

Be  it  known  tliat  I,  Albert  F.  "WrrRTH,  a citizen  of  the  United  States,  and  a  resident 
of  Orange,  in  the  county  of  Essex  and  State 

of  New  Jersej',  have  invented  certain  new 
and  useful  Improvements  in  Phonograph- 
Record  Molds,  of  which  the  following  is  a 
specification. 
My  invention  relates  to  phonograph  rec- 

ord molds  or  matrices  of  tubular  form,  and 

has  for  its  object  the  provision  of  a  remov- 
able end  i^iece  therefor,  improved  locking 

means  being  provided  for  preventing  the  re- 
moval of  said  end  piece,  said  means  being 

capable  of  being  readily  unlocked  whenever 
it  is  desired  to  remove  the  end  piece  from 
the  mold. 

In  order  that  the  invention  may  be  more 
clearly  understood,  reference  is  hereby  made 
to  the  accompan3dng  drawing,  of  which — • 

Figure  1  is  an  end  view  of  a  tubular  mold 
having  an  end  piece  constructed  in  accord- 

ance with  my  invention  and  locked  thereto; 
Fig.  2  is  a  similar  view  showing  the  manner 
in  which  the  end  piece  is  unlocked  from  the 
mold ;  Fig.  3  is  a  section  on  line  3 — 3  of  Fig. 
2,  and  Fig.  4  is  a  detail  view  showing  the  key 
or  instrument  for  unlocking  the  end  piece 
and  the  ball  which  forms  a  part  of  the  lock. 

In  the  structure  shown  the  matrix  or  mold 
1  is  of  tubular  form  and  carries  upon  its 
bore  a  negative  representation  of  a  phono- 
gTaph  sound  record,  said  mold  being  formed 
with  an  internal  flange  2,  and  the  bore  of 
said  mold  be5^ond  said  flange  being  threaded 
as  shown  at  3.  The  end  piece  4  is  threaded 
at  5  to  engage  the  thread  3,  and  has  a  recess 
or  socket  G  within  which  is  placed  a  spiral 
si>ring  7,  one  end  of  the  same  abutting 
against  the  bottom  of  said  recess,  and  a  ball 
8  is  placed  in  said  recess  against  the  other 
end  of  said  spring.  The  recess  6  preferably 

extends  inwardlj'  from  the  periphery  of  the 
end  piece  4  in  a  line  forming  a  sharp  acute 
angle  with  the  tangent  to  the  periphery  of 
the  end  piece  at  the  point  thereon  from 
which  the  recess  starts,  the  recess  extending 
inwardly  in  a  direction  contrary  to  that  in 
which  the  end  piece  moves  when  being 
screwed  into  place.  There  is  an  opening  or 
key-hole  9  extending  into  the  end  piece  in 
a  direction  transverse  to  that  of  the  recess 

6  and  of  a  size  suitable  for  receiving  the  re- 
duced end  10  of  the  key  11,  said  end  being 

formed  with  a  sloping  surface  12.  55 
The  spring  7  and  ball  8  having  been  j^laced 

within  the  recess  6,  the  end  piece  4  is  ap- 
l^lied  to  the  mold  and  rotated  in  the  direc- 

tion indicated  by  the  arrow  (Fig.  1)  where- 
by the  thread  5  engages  with  the  thread  3  of  60 

the  mold,  and  the  end  piece  is  screwed  into 
the  position  shown  in  Fig.  3.  During  this 
rotation  the  ball  8  is  forced  inwardly  against 
its  spring  7  by  engagement  with  thread  3 
without  binding.  If  now  one  should  at-  65 
tempt  to  rotate  the  end  piece  4  in  the  oppo- 

site direction,  as  indicated  by  the  arrow  in 
Fig.  2,  it  will  be  found  that  the  ball  8  binds 
against  the  thread  3  of  the  mold,  and  pre- 

vents rotation.  The  end  piece  may  be  un-  70 
locked  by  inserting  the  end  10  of  the  key 
11  into  the  hole  9  in  such  position  that  the 
inclined  surface  12  contacts  with  the  ball  8 
and  moves  it  away  from  the  thread  3  as 
shown  in  Fig.  2.  The  ball  being  thus  held,  75 
the  end  piece  may  be  unscrewed  from  the 
mold. 

Instead  of  using  a  ball  or  sphere  8  mov- 
able blocks  of  other  form  may  be  employed 

to  cooperate  with  the  wedging  surface  12.       80 
Having  now  described  my  invention,  what 

I  claim  is: 

1.  In  phonograph  molding  apparatus,  the 
combination  with  a  cylindrical  record  mold 
provided  with  an  internal  flange  near  one  85 
end  thereof  and  internally  screw-threaded 
beyond  the  said  flange,  of  a  circular  end 
piece   having  a  screw   threaded   periphery 
adapted  to  be  screwed  into  said  mold  into 
contact  with  said  flange,  said  end  piece  hav-  90 
ing  a  recess  extending  inward  from  said  pe- 
ripher}'  in   a  line  forming  an  acute  angle 
with  the  tangent  to  said  periphery,  a  ball 
within  said  recess,  and  resilient  means  for 
exerting  outward  pressure  upon  said  ball,  95 
substanl^ially  as  described. 

2.  In  phonograph  molding  apparatus,  the 
combination  with  a  cylindrical  record  mold 
screw  threaded  adjacent  one  end  thereof,  of 
an  end  piece  screw  threaded  to  engage  the  100 
thread  upon  said  mold,  and  having  a  recess 
extending  from  the  circle  of  engagement  of 
said   screw   threads  in   a  line  forming  an 
acute  angle  with  the  tangent  to  said  circle, 
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a  movable  friction  member  within  said  re- 
cess and  spring  means  within  said  recess 

exerting  pressure  upon  said  member  to  force 
it  into  contact  with  the  thread  on  said  mold, 

5  substantially  as  described. 
3.  In  jDhonograph  molding  apparatus,  the 

combination  with  a  cylindrical  record  mold 
screw  threaded  adjacent  one  end  thereof,  of 
an  end  piece  screw  threaded  to  engage  the 

10  thread  upon  said  mold,  and  having  a  recess 
extending  from  the  circle  of  engagement  of 
said  screw  threads  in  a  line  forming  an  acute 
angle  with  the  tangent  to  said  circle,  a  mov- 

able friction  member  within  said  recess,  and 
15  spring  means  within  said  recess  exerting 

pressure  upon  said  member  to  force  it  into 
contact  with  the  thread  on  said  mold,  said 

end  piece  having  a  key  hole  adjacent  said 
member,  substantially  as  described. 

4.  As  a  new  article  of  manufacture,  a 

disk-shaped  end  piece  for  i^ecord  molds  hav- 
ing a  screw  threaded  periphery  and  a  recess 

extending  inward  from  said  periphery  in  a 
line  forming  an  acute  angle  with  the  tangent 
to  said  periphery  at  the  point  thereon  from 
which  said  recess  starts,  and  a  movable  fric- 

tion member  within  said  recess,  substantially 
as  described. 

This  specification  signed  and  witnessed 
this  30th  day  of  Sept.  1908. 

ALBERT  F.  WURTH. 
Witnesses : 

Frank  D.  Lewis, 
John  M.  Canfield. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom,  it  may  concern: 
Be  it  loiown  that  I,  Bentley  L.  Rixe- 

HART,  a  citizen  of  the  United  States,  resid- 
ing in  Camden,  in  the  county  of  Camden 

5  and  State  of  Xew  Jerse}'.  have  invented 
certain  new  and  useful  Improvements  in 
Sound-Boxes  for  Talking-JNIachines,  of 
which  the  f olloAving  is  a  full,  clear,  and  com- 

plete disclosure,  reference  being  had  to  the 
10  accompanying  drawings,  forming  part  of 

this  specification. 
The  main  objects  of  this  invention  are  to 

provide  in  a  sound  box,  an  improved  mount- 
ing for  a  diaphragm;  to  provide  a  sound 

15  box  having  a  diaphragm,  in  which  the  dia- 
phragm may  be  readily  removed  and  re- 

placed without  injury  thereto;  and  to  pro- 
vide other  improvements  as  will  appear 

hereinafter. 

20  In  the  draAvings,  Figure  1  is  a  longitudinal 
central  section  of  a  sound  box  constructed 
in  accordance  with  this  invention;  Fig.  2 
an  enlarged  fragmentary  portion  of  the 
same ;  and  Fig.  3  a  front  elevation  of  the 

25  diaphragm  and  its  supporting  ring. 
Keferring  to  the  drawings,  the  improved 

sound  box  comprises  an  annular  casing  1 
having  a  cylindrical  bore  opening  in  the 
face  thereof.    The  usual  rubber  tubular  ex- 

30  tension  2  is  secured  to  the  back  of  the  cas- 
ing, and  within  this  extension  is  a  tubular 

lining  3  communicating  with  the  interior  of 
the  casing,  whereby  the  sound  box  may  be 
telescoped  over  the  usual  tubular  support. 

35  The  usual  diaphragm  4  is  mounted  within 
the  bore  of  the  casing  and  is  phonetically 
connected  in  any  suitable  manner  to  the 
st3dus  bar  5  which  is  mounted  upon  the  cas- 

ing in  a  well  known  manner  to  oscillate  in 
40  a  plane  perpendicular  to  the  diaphragm. 

The  diaphragm  A:  is  supported  within  and 
by  a  yielding  ring  6  preferably  made  of  soft 
rubber  or  other  resilient  material.    This  ring 
is  externally  cylindrical  and  fits  snugly  in 

45  the  cylindrical  bore  of  the  casing,  being 
frictionally  retained  in  place.  The  interior 
surface  of  the  ring  is  provided  with  an  an- 

nular groove  or  circumferential  depression, 

having  inclined  conical  side  walls  7 — 7'  con- 
50  nected  b}^  a  cylindrical  wall.  The  periph- 

ery of  the  diaphragm  rests  within  this 
groove,  the  cylindrical  surface  or  wall  of  the 
periphery  of  the  diaphragm  bearing  against 
the  cylindrical  wall   of  the  groove.     The 

55  conical  side  walls  of  the  groove  are  tangent 

to  the  edges  of  the  diaphragm  and  the  sides 
or  flat  faces  of  the  diaphragm  are  out  of 
contact  with  any  part  of  the  ring  or  sound 
box  casing,  the  faces  of  the  diaphragm  being 
free  to  flex  throughout  their  entire  areas.  60 
The  diaphragin  is  thus  permitted  to  respond 
readil}'  to  the  action  of  the  sound  waves  or 
to  the  oscillation  of  the  st3dus  bar. 

The  jdelding  ring  is  expanded  into  posi- 
tion over  the  diaphragm  before  being  in-  65 

serted  into  the  casing,  and  the  shape  and 
dimensions  of  the  ring  are  such  that  when 
the  ring  is  in  place  over  the  diaphragm,  the 
ring   and   diaphragm,   as   a   unit,   may   be 
readih'  inserted  into,  or  withdrawn  from,  70 
the  sound  box  casing,  through  the  open  end 
of  the  bore  of  the  casing.    The  normal  diam- 

eter of  the  interior  groove  in  the  ring  may 
be  slightly  smaller  than  the  diameter  of  the 
diaphragm,  so  as  to  compress  the  diaphragm  75 
radiall}-  through  the  resiliency  of  the  ring; 
or  the  normal  diameter  of  the  groove  may 
be  of  substantially  the  same  diameter  as  the 
diameter  of  the  diaphragm  to  hold  the  dia- 

phragm without  exerting  any  appreciable  80 
pressure  thereon. 

One  of  the  purposes  involved  in  mounting 
the  diaphragm  is  to  support  the  diaphragm 
at  its  periphery  or  circumferential  wall  only, 
and  this  purpose  may  be  realized  by  using  85 
the  grooved  ring  as  described,  or  the  ring 
might  be  omitted,  and  other  similar  means 
substituted  for  accomplishing  the  same  end. 
The  shape  of  the  ring  may  be  varied  from 

that  described  or  the  i-ing  may  be  made  in-  90 
tegral  with  the  sound  box  casing  instead  of 
detachable  therefrom,  the  yielding  quality 

of  the  ring  serving  to  permit  of  the  inser- 
tion or  renioval  of  the  diaphragm. 

This  invention  has  been  illustrated  only  95 
in  its  preferred  form,  but  various  changes, 
some  of  which  have  been  suggested  above, 
may  be  made  in  the  construction  shown, 
without  departing  from  the  spirit  of  this 
invention,  or  the  scope  of  the  appended  100 
claims. 

Having  thus  described  my  invention,  I 
claim  and  desire  to  protect  bv  Letters 
Patent  of  the  United  States : 

1.  In  a  sound  box  the  combination  with  a  105 

casing  provided  with  a  cylindrical  bore  hav- 
ing one  end  open  to  the  full  diameter  of  the 

bore,  of  a  solid  resilient  gasket  having  a 
cylindrical  periphery,  said  gasket  being  fric- 

tionally and  removably  retained  in  said  cas-  1.10 
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ing  by  the  engagement  of  the  periphery  of 
said  gasket  with  the  cylindrical  wall  of 
said  bore,  and  a  diaphragm  entirely  sup- 

ported by  said  gasket  and  having  its  oppo- 
5  site  plane  surfaces  out  of  engagement  with 

said  gasket. 
2.  In  a  sound  box  the  combination  with  a 

casing  provided  with  a  cylindrical  bore  hav- 
ing one  end  open  to  the  full  diameter  of  the 

10  bore,  of  a  solid  resilient  gasket  having  a 
cylindrical  periphery  of  the  same  diameter 
as  said  bore  and  frictionally  retained  in  said 
casing  by  the  engagement  between  the  pe- 

riphery of  said  gasket  and  the  cylindrical 

wall  of  said  bore,  said  gasket  being  pro- 
vided with  an  internal  annular  groove  hav- 

ing side  walls  diverging  from  the  bottom 
thereof  toward  the  center  of  said  gasket, 
said  diaphragm  being  supported  by  said 
gasket  by  the  frictional  engagement  of  the 
circumferential  edge  of  said  diaphragm 
with  the  walls  of  said  groove. 

In  witness  whereof  I  have  hereunto  set 

my  hand  this  26th  day  of  Januarv,  1906. 
BENTLEY  L.   KINEHART. 

Witnesses : 
Wm.  Earl, 

Chas.  Iv.  I3ennett. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE, 
JAMES  I.  GEMMILL,  OF  ORRVILLE,  OHIO. 

AUTOMATIC  GKAPHOPHOlSrE  OF  THE  DISK-RECOKD  TYPE. 

1,038,707. Specification  of  Letters  Patent.  Patented  Juiie  4,  1913. 
Application  filed  March  1,  1911.     Serial  No.  611,671. 

To  all  whofii  it  may  concern: 
Be  it  known  that  I,  James  I.  GEM^nij.,  a 

citiz'?]!  of  the  United  States,  resident  of  Orr- 
ville,  county  of  Wayne,  and  State  of  Ohio, 

5  have  invented  a  new  and  useful  Improve- 
ment in  Automatic  Graphophones  of  the 

Disk-Record  Type,  of  which  the  following 
is  a  specification. 

The  princijole  of  the  invention  is  herein 
10  explained,  and  the  methods  used  to  apply 

that  principle  so  as  to  ditt'orentiate  this  Jn- Aention  from  the  prior  art. 
My  invention  relates  to  automatic  mecha- 

nisms and  particularly  to  a  multiple  disk- 
15  record  graphophone. 

My  invention  more  particularly  relates  to 
mechanism  of  the  character  adapted  to  han- 

dle and  phiy  a  large  number  of  disk  records 
of  the  type  having  a  selection  recorded  on 

20  each  side  thereof  and  further  adajited  to 
turn  the  record  and  play  the  reverse  side, 
from  that  last  played,  in  an  alternate  manner. 
This  arrangement  provides  a  machine,  ex- 

cellent for  the  purpose  of  a  continuous  per- 
25  formance  without  any  attendance  wliatever. 

The    silent    period,    or   the    time    during 
which  a  record  is  changed  and  turned  is  very 
short  and  as  the  machine  is  electrically  op- 

erated, it  meets  all  of  the  requirements  for 
30  this  type  of  a  machine. 

In  this  construction,  I  have  introduced 

noA'el  mechanical  features  in  the  proferi'ed 
forms  of  the  several  different  mechanisms 

comprising  the  macliine  which  are  herein- 
33  after  fully  illustrated  and  described  and  in 

conformity  with  said  illustration  and  de- 
scription, will  be  fully  set  forth  in  the  ap- 

pended claims. 
I  attain  the  above  results  by  using  the 

40  mechanism  disqlosed  in  the  drawings  accom- 
pan3dng  this  specification  and  which  forms 
a  part  thereof. 

Reference  will  now  be  had  to  the  drawings 
wherein — 

45  Figure  1.  shows  the  entire  machine;  Fig. 
2,  is  a  vertical  front  view  of  said  machine  as 
in  Fig.  1,  Avith  the  lid  and  front  side  re- 

moved and  cut  away  respectively,  and  serves 
to  disclose  therein  a  portion  of  the  mecha- 

50  nism  and  a  bank  of  the  records  in  position  ; 
Fig.  3.  is  a  view  similar  to  the  last,  except 
(hat  the  mechanism  shown  in  Fig.  2.  or  the 
greater  part  thereof  has  been  removed,  and 
the  elevated  structure,  comprising  the  ele- 

55  vated  belts  as  a  traveling  member,  and  the 
tracks  together  with  the  necessary  pulleys 

are  shown,  and  tv.o  records  are  also  shown 
as  they  api^ear  going  to  and  from  the  play- 

ing position  and  on  their  respective  tracks. 
Fig.  4,  is  a  plan  view  of  the  machine,  viewed   60 
from  above  and  serves  to  show  the  whole 
sy stein  of  l^elts  and  guide  tracks  and  their 
relative   position  to  the  large  transferring 
wheel.     Fig.  5,  is  a  front  etevation  of  the 
principal  actuating  mechanism,  comprising  65 
(he  cams,  levers  and  other  active  elements. 
Fig.  G,  is  a  side  elevation  of  Fig.  5,  as  viewed 
from  the  right  side  thereof.     Fig.  7,  is  a 
plan  view  from  above,  of  Figs.  5,  and  6,  and 
shows  all  of  the  respective  parts  in  their  rela-   70 
tivc  position,  except  the  two  housings  which 
are   set   in,   in   the   drawing,   and  the  base 
plate,    shafts,    and    connections  are  broken 
a\yay,  so  as  to  permit  this  said  condition. 
Fig.   8,  is  an  elevation  view^   of  the  chain   75 
sprocket  wheels  and  frame  work  for  same 
and  the  gearing  adapted  thereto,  and  repre- 

sents  the   rear  end   of  the   chain   caiTying 
mechanism.     Fig.  9,  is  an  elevation  view  of 
the  companion  chain  sprockets  adapted  to   80 
the  front   end   of  the  said   chain  carrying- 
mechanism.     Fig.  10,  is  a  semi-perspective 
view  of  the  sides  of  the  last  two  described 
figures  respectively,  combined  to  show  their 
assemblv  position  and  including  two  of  the   85 
chains  mounted  thereon,  together  with  a  se- 

ries of  records  assembled  in  the  said  chains. 

Fig.  11,  is  a  side  elevation  in  enlarged  form 
of  one  of  the  sprocket  wheels,  with  a  section 
of  one  of  the  said  chains  showing  how  it  is   90 
adapted  thereto.     Fig.   12,   is  an  edgewise 
view  of  the  last  figure,  and  serves  to  show 
the  relative  thickness  of  the  chain  blocks. 

Fig.  13,  shows  two  block-links  with  male  and 
female  joint  lugs  resj^ectively,  being  shown   95 
thereon.     Fig.  14,  is  a  side  elevation  of  one 
of  the  elevated  guide  track  brackets  showing 
the  said  tracks  in  section  thereon.     Fig.  15, 
is  another  view  of  the  same  from  the  front. 
Fig.  16,  is  a  side  elevation  of  one  of  the  100 

combination  guide  track  and  pulley  bi-ackets 
shoAving  a  pulley  and  belt  thereon  and  a  por- 

tion of  the  guide  track  in  section  thereunder. 
Fig.  17,  is  another  view  of  the  same  from 
the  front.    Fig.  18,  is  a  perspective  view  of  105 
a  portion  of  the  lower  track  waA%  for  the 
records,   and   showing  the   slide   way   over 
which  the  record  passes  to  enter  the  track. 
Fig.  19,  is  a  section  of  the  large  transferring 
wheel  at  point  K,  and  serves  to  show  the  110 
shape    of    the    continuous    circular    record 
track  formed  thereon.    Fig.  20,  is  a  side  ele- 
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vation  view  of  the  slide  member,  while  Fig. 
21,  is  another  view  of  same.  Fig.  22,  is  an 
enlarged  end  view  of  Fig.  20,  as  at  point 
P,  P,  and  serves  to  show  how  this  end  is 

S  shaped  to  confonn  with  a  certain  depression 
in  the  record  track.  Fig.  23,  is  a  detailed 
elevation  view,  partly  in  section,  of  two  of 

the  cam  levers  and  'bearings  therefor  and serves  to  show  how  they  both  operate  upon 

10  one  center.  Fig.  24,  is"  a  plan  view  of  the 
"  sound  box  "  or  reproducer  with  its  mount- 

ing. Fig.  25,  and  Fig.  26,  are  other  views 
of  Fig.  24,  and  serve  to  show  the  mechanism 
for  traversing  the  reproducer   along  hori- 

15  zontally  as  well  as  elevs'ting  it  to  raise  it 
from  off  a  record  Avhen  in  a  playing  posi- 

tion. Fig.  27,  is  a  rear  elevation  view  of  th.Q 

advancing  mechanism  for  the  records  show- 
ing the  lever  and  compression  plate  without 

20  the  central  support.  Fig.  28,  is  another  view 
of  the  same  including  the  central  support. 

Fig.  29,  is  an  eight  tooth  ratchet-wheel  and 
spring  detent  therefor,  in  enlarged  form, 
and  again  seen  as  a  part  of  Fig.  8.    Fig.  30, 

25  is  a  rear  elevation  view  of  the  turn-table  and 
the  le^-er  connected  therewith,  and  shown 
without  the  central  support.  Fig.  31,  is 
another  view  of  same  and  includes  the  cen- 

tral support  and  base  for  same.    Fig.  32,  is 
30  diagranmiatic  of  the  extreme  end  of  lever 

95,  where  it  connects  with  the  pin  97,  and 
shows  the  finger  arrangement  of  same.  Figs. 
33  to  38  inclusive  are  detail  vieAvs  in  side  ele- 

vation of  the  actuating  cams  showing  the 

35  engaging  position  of  each  cam  with  its  fol- lower. 

In  considering  these  drawings  more  par- 
ticularly, it  will  be  observed  that  similar 

numerals  refer  to  similar  parts  throughout 
40  all  of  the  disclosures. 

Again  referring  to  the  drawings,  in  Fig. 
2,  is  seen  a  base  plate  1,  upon  which  is 
mounted,  a  pair  of  housings,  2 ;  these  hous- 

ings are  joined  together  by  bearing  bars 
45  3,  4,  5,  and  6,  and  they  all  serve  to  contain 

the  mechanism  necessary  to  the  main  actu- 
ating iDortion  of  the  machine.  The  rotat- 

ing disk  7,  is  mounted  on  the  semi-hollow 
shaft  8,  Fig.  6,  and  which  is  geared  to  the 

50  shaft  9,  shown  in  same  figure  by  the.  gears 
10,  and  11;  on  this  shaft  9,  a  wheel  12,  is 
mounted,  together  with  the  necessary  cast- 

ing as  a  container  for  same;  this  wheel  12 
is  one  of  a  jDair  of  miter  gears  and  a  second 

65  similar  gear  wheel  13,  co-acting  with  the 
wheel  12,  is  mounted  on  a  cross  shaft  14, 
and  which  carries  a  gear  wheel  15,  operat- 

ing the  idle  gear  16,  and  the  gear  wheel  17, 
Avhich  rotates  the  shaft  18,  upon  which  it 

60  is  mounted;  the  shell  of  the  friction  clutch 
19,  is  moimted  on  this  last  named  shaft,  by 
means  of  a  pin  20  (see  Fig.  5).  The  end 
of  a  second  shaft  21,  is  seen  at  22,  within 
the  member  19,  wherein  it  has  a  bearing. 

65  This  shaft  serves  to  carry  a  flexible,  inter- 

mediate, connecting  means  betAA^een  the  two 
shafts  18,  and  21,  and  in  the  pi^eferred  form, 
an  ordinary  friction  clutch  is  used,  com- 

prising a  split  ring  23,  and  lever  fingers  24, 
contained  in  a  block  25,  and  Avhich  engage  70 
the  said  ring  23,  to  rotate  it,  and  Avhich  are 

in  turn  rotatively  carried  b}''  the  said  block 
25,  which  is  permanently  attached  to  the 
shaft  21.  Said  shaft  also  carries  a  pair  of 
bevel  gear  wheels,  which  are  shown  in  Figs.  75 
2  and  4.  and  there  designated  as  26,  and  27, 

respectiA'ely.  Considering  Fig.  4,  the  gear 
wlieel  26,  is  shown  co-acting  Avith  a  gear 
Avheel  28,  operating  a  shaft  and  pulley  wheel 
29,  also,  by  means  of  a  train  of  small  gears  80 
30,  operatina;  tlie  shaft  31,  and  the  pulley 
Avheel  32;  this  shaft  31,  is  flexible,  (for  a 
purjiose  hereinafter  mentioned,)  by  reason 
of  the  tumble-joint  33;  motion,  is  trans- 

mitted from  the  wheel  32,  by  a  heavy  felt  85 

belt,  being  |-"xl-|-"  in  cross  section  dimen- 
sion and  running  over  idle  wheels  34,  to  the 

pidley  35,Avhich  operates  the  shaft  36,  and  the 
gear  Avheel  37,  Avhich  co-acting  with  the  gear 
wheel  38.  operates  the  shaft  39,  and  the  pulley  90 
40,  ux^on  which  is  mounted  another  belt  of 
similar  character  and  running  OA^er  idle  Avheel 
41,  to  the  fixed  pulley  42.  Eeferring  to  pul- 

ley 29,  a  third  similar  belt  is  operated  tbere- 
b}'^  and  runs  over  the  fixed  pulley  43.  The  95 
shaft  31,  is  in  two  sections  connected  by  the 
tumble  joint  33,  that  portion  of  the  shaft 
ojDerateci  by  the  train  of  gears  30  being 
journaled  in  bearings  44,  and  the  remainder 
of  the  said  shaft,  together  Avith  the  pulley  100 
32.   have   a   small  range   of   flexibility   up- 

ward,  permitted  by   the   tumble- joint   and 
the    fact   that   the   outside   bearing   45,   in 
which   the   said   remaining  portion   of  the 
shaft    is    journaled    is   hinged    at    46;    the  105 
Aveight   of  the  shaft   and   dependent   parts 
thereon,  is  taken  by  a  bearing  block  at  47. 

This  completes  Avhat  is  termed  the  eleA^ated 
moA^ement,  again  seen  in  Fig.  3.     Eeferring 
to  gear  27,  it  is  seen  in  Figs.  2  and  4  as  co-  110 
acting  with  a  gear  wheel  48,  and  serA^es  to rotate  the  shaft  49,  which  is  vertical,  and 
upon  which,  at  the  loAver  end,  a  large  wheel 
50,  is  mounted  and  which  is  better  shown 
in  Fig.  4,  while  the  said  shaft  is  better  seen  115 
in  Figs.  2,  and  3.  A  cross  section  of  the  rim 
of  this  large  wheel  50,  is  shown  in  enlarged 
form  at  K,  Fig.  19.  The  function  of  this 
wheel  will  be  taken  up  hereinafter,  together 

with  other  parts  not  yet  mentioned.  120 
Referring  again  to  the  shaft  9,  and  gear 

11,  Fig.  6,  "the  said  gear  co-acts  Avith  a  gear 51,  on  the  shaft  52,  Avhich  serA^es  to  o]5erate 
a  Avorm  screw  53,  seen  in  Fig.  7,  and  co- 
acting  Avith  the  AVorm  wheel  54,  operates  a  125 
shaft  55,  upon  which  are  moimted  six  disk 
cams,  C,  D,  E,  F,  H,  and  I,  respectively. 
Taldng  up  these  cams  in  their  order  as 
above,  and  folloAving  the  motion  of  the 

pai'ts  actuated  by  them,  we  commence  with  130 
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cam  C,  operating  a  lever  56,  Fig.  5,  better 
shown  in  Fig.  23,  where  it  is  shown  ar- 

ranged npon  a  tubular  shaft  57,  inounted  in 
a  bearing  58,  and  also  carrying  another  le- 
ft ver  59,  which  is  connected  by  means  of  the 
link  8-1,  to  a  lever  80,  which  is  integral  with 
slide  member  81,  Figs.  20,  and  21,  and  which 
is  adapted  to  slide  on  its  lower  surface  at 
or  about  point  3,  and  also  on  the  pins  82, 

IG  shown  engaged  with  the  frame  work  in 
Fig.  6. 
Cam  D,  Fig.  7,  is  operably  related  to  a 

lever  76,  Fig.  5,  again  shown  at  Fig.  23,  and 
Avhich  is  mounted  on   a   shaft  77,   passing 

lo  through  the  tabular  shaft  57,  and  to  which 
is  attached  another  lever  78.  while  a  bearing 
79,  serves  to  retain  the  said  shaft  in  aline- 
ment  with  the  tubular  shaft  57.     The  lever 
78,  is  connected  to  a  lever  60.  by  a  link  61 

20  as  seen  in  Fig.  6.    This  lever  60  is  fulcrumed 
at  62,  and  is  operably  connected  to  the  slid- 

ing sleeve  63,  mounted  on  the  before  men- 
tioned semi-hollow  shaft  8;  a  slot  61  is  cut 

through  the  shaft  8  extending  parallel  with 
25  the  sides  thereof  and  communicating  with 

the  hollow  within  said  shaft.    In  said  hollow 

shaft  8  is  a  slidabh-  arranged  pin  65  through 
which  passes  a  pin  66  carried  by  the  sleeve 
63  and  working  in  the  slot  61;  it  will  be 

30  obvious  that  these  members  are  thus  con- 
nected in  such  a  manner  that  they  are  per- 
mitted to  slide  together  to  the  extreme  limits 

of  the  said  slot.    A  link  67,  is  comiected  to 
the  lower  end  of  lever  60,  at  68,  and  will  be 

35  ol)served  again  at  Fig.  5,  where  it  passes  or 
extends  forward  to  connect  with  the  lever 
69,  at  70,  Fig.  30.     The  position  of  lever 
69.  is  suggested  in  Fig.  -1,  where  the  turn- 
tal:)le  71,  is  shown  without  the  said  lever. 

40       This  lever  69,  is  fidcrumed  on  a  base  72 
Fig.  31,  and  a  sliding  sleeve  73,  integral 
with  the  member  71,  is  adapted  to  slide  on  a 
base  standard  74.  and  is  there  operated  by 
that  portion  of  lever  69,  shown  at  75,  in  Fig. 

45  30.     It  will  be  noted  that  the  lower  end  of 
the  lever  60.  works  through  a  slot  81'.  sliown 
in  the  slide  81,  in  Fig.  6. 

The  aboA-e  relative  parts,  namely,  72,  73, 
and  74  are  not  all  shown  in  the  assembly 

SO  although  their  relative  ])ositions  are  dis- 
closed by  the  parts  73  and  74  in  Fig.  4.  The 

luember  72  is  not  shown  therein,  and  since 
it  is  directly  above  the  parts  73  and  74,  is 
omitted  in  this  figure  to  avoid  prolixity  of 

"5  lines  in  the  drawing. 
Cam  E.  in  Fig.  7,  is  adapted  to  operate 

lever  85.  shown  in  Figs.  5,  6  and  35.  which 

lever  in  turn  operates  a  "bell-crank"  lever 
86,  attached  to  a  base  87,  on  which  it  is  ful- 

^0  ci'umed ;  the  said  connection  being  made  by 
the  link  88,  and  a  long  link  89',  serves  to 
connect  said  "bell-crank"  to  the  lower  end 
of  a  lever  90.  which  is  fulcrumed  on  a  sup- 
port  91,  at  92  (Fig.  5)  the  upper  end  of  this 

°5  lever  90  engaging  and  operating  a  sliding 

80 

85 

sleeve  93,  which  is  mounted  on  the  aforemen- 
tioned shaft  21;  said  sleeve  is  operably  op- 

posed to  the  beforementioned  "lever-fingers" 
24.  The  arrangement  shown  in  dotted  lines, 
outlined  thus  in  Fig.  5,  on  the  link  89,  at  70 

point  94,  discloses  a  "right"  and  "left" 
hand  threaded  nut,  with  "jam"  nuts  in- 

cluded, all  of  which  are  adapted  for  the  pur- 
pose of  adjustment  of  the  distance  between 

the  centers  of  the  end  connections  of  the  75 
said  link  89,  and  any  difference  of  said  dis- 

tance, obviously  must  change  the  resultant 
travel  of  the  said  lever  fingers  and  their 
pressure  on  the  split  ring  23. 
Cam  F,  Fig.  7,  is  adapted  to  operate  lever 

95,  Figs.  5.  and  6,  and  in  the  latter  figure 
a  portion  of  the  lever  is  se^n  disappearing 
back  of  the  base  96.  and  while  not  again 
shown,  it  is  adapted  by  means  of  its  pecul- 

iarly shaped  extreme  end,  (as  at  Frg.  32.) 
to  engage  the  pin  97.  in  the  vertical  rack  98, 
seen  in  Fig.  24.  This  rack  operates  the  gear 
pinion  99,  which  is  integral  with  the  gear 
wheel  100.  and  which  in  turn  operates  in 
connection  with  the  horizontal  rack  101,  90 
Avhich  is  integral  with  the  "  sound-box  "  tube 
102.  to  slide  the  latter  along,  on  and  over 
the  inner  tube  103  which  is  supported  by 
the  base  96.  and  as  seen  terminates  in  the 
elbow  105. 

Cam  H.  Fig.  7,  is  adapted  to  operate  the 
lever  106,  shown  in  Figs.  5.  6  and  37.  and  is 
connected  by  the  link  107,  (see  Fig.  6.)  to  the 
lever  108.  Fig.  4,  which  is  again  seen  in 
Fig.  27.  This  lever  is  mounted  on  a  shaft 
109  and  sustained  In'  a  pair  of  bearings  110, 
which  are  adapted  to  permit  a  semi-rotative 
relation  between  said  shaft  and  said  bear- 

ings: another  lever  111,  is  mounted  on  this 
same  shiift  and  is  adapted  to  operate  a  sleeve  105 
112,  which  is  integral  with  the  plate  113, 

which  is  adajited'to  slide  upon  the  base standard  114.  The  position  of  the  subject 
matter  of  Figs.  27,  and  28.  and  in  the  aen- 
eral  ensemhlc  of  this  machine  is  better  HO 
shown  in  Figs.  2.  and  4.  In  Fig.  4  however, 
the  arrangement  is  shown  including  the 
lever  111  only;  the  base  114  together  with 

the  sliding  members  112  and  113"are  omitted to  avoid  confusion  of  lines.  The  position  115 
of  these  omitted  parts  however  is  in  the  rear 
of  and  in  alinement  with  the  bank  of  rec- 

ords shown  in  Fig.  2.  and  the  relative  ar- 
rangement of  these  parts  is  seen  in  Fig.  10. 

Cam  I.  Fig.  7.  is  adapted  to  operate  lever  120 
115,  seen  in  Figs.  5,  and  6.  and  which  is 
connected  by  the  link  116.  to  the  lever  117. 
that  is  semi-rotatively  mounted  to  fulcrum 
upon  the  tube  103,  in  Fig.  24.  This  lever  is 
hinged  at  118,  to  permit  flexibility,  possibly  125 
required,  and  has  a  roller  119.  mounted  in 
one  end  thereof,  and  which  is  adapted  to 
sustain  a  rod  120,  having  a  rolling  contact 
therewith,  said  rod  being  mounted  at  one 
end  in  the  lever  121;  the  lever  121  is  inte-   130 
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gral  Avith  the  "  sound  box  "  tube  102,  con- 
necting thereto  at  or  about  the  point  102' 

shown  in  Fig-.  24.  A  study  of  this  mecha- 
nism must  make  it  appear  obvious  that  the 

5  said  "  soundbox  "  will  remain  in  the  posi- 
tion shoAvn,  until  the  said  leA^ers  are  moA^ed, 

which  will  cause  the  said  "  sound  boX'"  and 
tube  to  mo\"e  semi-i*otati\'ely  around  the  said 
tube  103,  independent  of  their,  then  hori- 

10  zontal,  location  upon  the  said  tube  103.  In- 
asmuch as  none  of  the  cams  are  positiA'e 

both  ways,  in  their  action,  but  are  only  per- 
missiA'e  in  the  return  of  their  respective 
leA'-ers,  it  may  be  desirable  to  employ  spiral 

15  s])rings  203,  suitabty  arranged  to  exert  pres- 
sure on  the  said  levers  to  keep  them  in  work- 

ing contact  AA'ith'their  respectiA^e  cams  at  all 
times.  In  Figs.  8,  9,  and  10,  are  shown  de- 

tails in  the  first  tAvo  and  assembly  in  the 
20  latter,  of  a  bank  consisting  of  a  series  of 

disk  records,  mounted  edgCAvise  and  inclined 
somewhat  from  the  perpendicular,  in  a  sj^s- 
tem  of  carrying  chains.  The  records  122, 
rest  in,  on   and  between  these  chains  123, 

25  124:,  and  125,  occupjnng  recesses  in  the  links 
thereof,  shoAvn  at  126,  and  more  fully  shown 
in  Fig.  11.  The  three  chains  run  on  octag- 

onal sprocket  wheels  Avhich  are  all  geared 
together  by  means  of  Avheels  127,  128,  shaft 

30  129,  and  Avheels  130,  131,  and  tumble- joint 
132,  in  such  a  manner  as  to  preserve  the 
same  relative  positions  of  certain  links  in 
each  of  the  said  chains  at  all  times.  The 
motion  is  retarded  by  the  eight  point  ratchet 

85  wheel  133,  together  with  the  cletent  spring 
134,  Fig.  8,  and  AAdiich  is  shoAvn  enlarged  in 
Fig.  29.  The  point  of  actual  retardance, 
being  shown  in  the  position  of  parts  in  Fig. 
10,  Avhich  is  at  a  time  Avhen  a  record  has  just 

40  been  discharged  from  the  chains  to  a  posi- 
tion as  seen  at  135,  Avhere  the  upper  edge  of 

the  said  record  rests  against  the  stop  post 
136.  The  remainder  of  this  record  motion 
Avill  be  taken  up  in  the  description  of  the 

45  general  action  of  the  machine. 
Eeferring  to  Fig.  2,  we  will  trace  the 

loAver  track  137,  which  is  shaped  as  in  Fig. 
18,  at  the  point  138 ;  this  member  shoAvn  in 
Fig.   18,  is  introduced   as  member   139,  in 

50  Fig.  2,  and  is  the  commencement  of  the 
aforementioned  track  137,  Avhich  extends 

along  horizontally  until  it  describes  a  de- 
pression, as  at  140,  and  thence  along  until 

it  ends  at  137',  which  is  a  point,  that,  were 
55  a  line  draAvn  from  the  center  of  the  shaft 

49,  to  the  end  of  said  track,  at  this  point, 
then  the  included  angle  between  that  line 
and  the  general  line  of  the  said  track,  would 

approximate    92    or    93°.     Anotiier    track, 
60  suggested  at  141,  commences  directly  oppo- 

site track  end  137',  and  unlike  its  compan- ion it  ascends  as  it  advances  back  to  the 

record  chains,  as  will  be  seen  at  141'.  These 
two  tracks  are  arranged  so  that  they  end 

65  as  described,  directly  over  a  similar  grooved 

track  yvay  in  the  rim  of  the  wheel  50,  which 
is  seen  to  better  advantage,  in  enlarged  sec- 

tion in  Fig.  19.  The  commencement  of  the 
front  track,  (embodied  in  the  member  139.) 
is  placed  in  position  in  such  a  manner  that  j,q 
the  groove  in  same  Avill  lie  directl}^  beloAv 
the  xDoint,  described  by  the  perpendicular 

dotted  line  141",  in  Fig.  10,  and  the  lip  of 
same  at  142,  Fig.  18,  being  concave  and  de- 

scribing the  same  curA^ature  as  the  edge  of  ̂ ^ 
the  records  and  inclined  in  its  introduction 

thereunder,  (suggested  by  the  short  dotted 

line  143,  Fig.  10,)  serA'es  as  a  conveyance 
for  the  loAver  edge  of  the  record,  into  the 

track,  to  Avhich  point  it  slides.  The  ter-  gQ 
minus  of  the  track  141,  and  141',  is  directly 
opposite  and  near  enough  to  the  recess  in 
the  chain,  shoAvn  at  144,  Fig.  10,  so  that  a 
record  may  roll  and  transfer  from  the  for- 

mer to  the  latter.  35 
Eeferring  to  Figs.  3,  and  4,  we  will  trace 

the  elevated  tracks,  Avhich  are  companions 
to  those  last  described,  and  as  in  Fig.  3,  the 
commencement  of  same  is  at  145,  and  it  is 
sustained,  in  its  elevated  position  by  a  pair  90 
of  guide  track  brackets  146,  one  of  these 
brackets  being  adapted  to  each  end  of  the 
said  track  respectivelA%  and  a  combination 

Avheel  bracket  41'  (Avhich  is  constructed  like 
the  brackets  34')  is  attached  to  said  track  95 
centrally  betAveen  the  brackets  146,  complet- 

ing this  track.  The  terminus  of  this  track 
is  shown  at  a  point  nearly  under  the  wheel 

42,  and  comparison  with  Fig.  4,  Avill  dis- 
close the  relatiA'e  position  of  the  said  ter-  100 

minus,  Avith  respect  to  the  turn-table  71, 
and  the  disk  7,  between  v/hich  a  record  must 

pass  after  leaving  the  track.  The  herein- 
before mentioned  depression  140,  in  the 

loAver  track,  is  directly  beloAV  this  disk  and  io5 
turn-table,  and  therein  the  record  settles  for 
a  time.  Another  track,  sustained  by  brack- 

ets similar  to  the  brackets  146,  ancl  shown 

at  148,  Fig.  3,  terminates  as  shown  at  148', in  Figs.  3,  and  4,  in  such  a  manner  that  the  no 
commencement  of  the  elevated  semi-circular 
track  149,  as  seen  in  Fig.  4,  is  in  substantial 
alinement  thereAvith  and  is  adapted  to  act 
as  a  continuation  thereof.  Said  track  149, 
is  held  in  position  by  means  of  the  brackets  115 
150,  and  describes  the  same  curve  as  that 

described  by  the  grooA^ed  track  in  the  rim 
of  the  Avheel  50,  and  being  directly  aboA^e 
same,  it  terminates  at  151.  This  point  is  in 
juxtaposition  with  the  commencement  of  120 
the  rear  eleA'ated  track  and  from  this  point, 
the  said  rear  elevated  track  continues  along, 

inclined  upward,  parallel  Avith  the  track  un- 
der it  and  it  is  sustained,  in  like  manner 

to  the  front  tracks  as  described,  by  means  125 

of  brackets  34',  within  which  the  idle  Avheels 
34,  are  mounted,  and  to  which  the  said 
track  is  attached,  as  shown  at  152,  Fig.  16. 
When  reaching  the  point  153,  Fig.  4,  this 
last  named  elevated  track  is  diverted  from  130 
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its  original  direction  of  path  and  from 
there  on  it  leads  over  luitil  reaching  its  ter- 

minus at  the  point  154,  (which  as  shown,  is 
still  under  the  belt  wheel  35,)  but  this 

5  "lead"  is  sufficient,  so  that  when  a  record leaves  the  said  track  and  the  terminus  of 

the  lower  track,  as  described,  the  said  rec- 
ord will  have  an  inclination  from  the  true 

vertical,  sufficient  to  cause  it  to  enter,  (not 
XO  only  the  recess  in  the  chain,  designated  at 

144,  Fig.  10,)  but  also  the  one  above,  at 
155.  Two  records  may  be  observed,  shown 
in  their  respective  positions,  controlled  by 
these  said  tracks,  in  Fig.  3,  and  it  may  be 

15  seen  how  the  edge  of  the   record  extends 
above  the  upper  track,  to  a  point,  where  it 

may  be  engaged  by  the  felt  belt  hereinbe- 
fore mentioned. 

In  describing  one  complete  operation  of 
20  this  machine,  reference  being  had  to  Fig.  2, 

all  parts  as  seen  therein  are  in  a  position 
as  assumed  by  each,  respectively,  at  a  time, 
just  before  a  record  leaves  the  carrying 
chains   to    advance   to   a   playing   position. 

25  At  this  period  of  the  operation,  a  record 
will  be  leaning  against  the  post  136  as  in 
Fig.  10,  and  the  bottom  edge  of  the  record 
will  be  moving  from  the  lower  chains  to 
the  semi-circular  lip  142,  ser\dng  to  guide 

30  the  bottom  of  the  record,  which  slides  on 
the  lip  onto  the  track,  and  advancing  in 
settling  therein,  the  recoixl  moves  until  the 
top  edge  of  sajne  is  engaged  by  the  felt  bolt 
which  is  running  on  the  wheel  40.     It  may 

35  be  stated  here,  that  the  record  really  enters 
the  track  at  point  145,  at  the  same  time  it 
engages  the  said  belt.  This  is  due  to  the 
natural  curvature  of  the  edge  of  the  record. 
The   record   is   now    traversed    along    the 

40  tracks  by  means  of  the  lielt  engaging  the 
top  of  the  record  and  which  rolls  it  to,  and 
from,  the  end  of  the  elevated  track,  where 
it,  the  said  record,  is  discharged  and  the 
record  is  now  between  the  turn-table  71,  and 

45  the  revolving  disk  7,  Fig.  4.  The  record 
has  now  settled  in  the  depression  in  the 
lower  track  at  140.  Fig.  2,  and  immediately 
thereafter  the  cam  D,  operates  the  lever  ()0, 
and  through  its  respective  communicating 

50  parts,  it  operates  the  sleeve  G3,  and  the  pin 
65,  thereby  thrusting  the  said  pin  out  to 

api")roximately  the  position  of  same,  as- 
sumed in  Fig.  6.  The  said  record  is  in  a 

position  now,  where  the  said  pin  65,  may 
55  engage  the  hole  in  the  center  of  the  record 

and  in  so  doing,  it  passes  through  the  rec- 
ord. The  said  record  is  thus  forced  to  cen- 

tralize on  the  pin  and  this  raises  it  a  small 
distance,    (or  to  be   exact,  some  less   than 

60  one  half  of  the  diameter  of  the  said  hole,) 

and  entii-ely  out  of  the  said  depression  140 in  the  track. 

The  turn-table  is  automatically  brought 

to  contact  with  the  record  at  one  and  "the 
65  same  time  as  the  pin  advances,  by  means  of 
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the  bottom  connection  of  the  said  lever  60, 
and  its  intermediate  link  67,  connecting  to 
the  turn-table  lever  69,  disclosed  in  Fig.  31. 
The  record  is  now  revolving  at  the  playing 
speed,  which  is  78  E.  P.  M.  for  the  reason 
that  the  shaft  8,  is  caused  to  so  rotate  by  a 
suitable  motive  power,  electricit}^  preferred, 
the  source  of  which  is  not  shown  in  an}^  of 
the  drawings.  Immediately  after  the  said 
record  is  so  clamped  in  rotative  position, 
the  cam  I,  operates  through  its  intermediate 
connections  and  the  lever  117,  and  relative 

parts,  to  lower  the  sound-box  and  to  bring 
the  stjdus,  onto  the  record,  assuming  the 
position  as  seen  in  Fig.  6.  Immediately  go 
after  this  action,  the  cam  E,  operates 
through  intermediate  connections,  to  release 
the  clutch  on  the  shaft  21,  and  the  record 

JrnvBJ^aJLLo-jiiechnrijsrn^coines  to  a  haIE~""^t This  period  of  the  operation  the  cam  F,  actu- 
ates the  lever  95,  which  operates  the  double 

rack  and  pinion  movement  shown  in  Figs. 
24,  and  6,  and  as  hereinbefore  described, 
the  motion  is  adapted  to  traverse  the  said 
sound-box  across  the  face  of  the  record  and 
on  its  recorded  surface,  and  in  such  a  man- 

ner, the  cam  F,  being  so  shaped  that  its  mo- 
tion graduates  the  travel  of  the  sound-box 

in  a  positive  manner  so  that  the  stylus  of 
same,  freely  "  tracks  "  on  the  record  without  95 
dragging.  The  return  of  tlie  movement  of 
these  parts  back  to  the  normal  starting  po- 

sition is  permitted  by  the  cam  and  is  actu- 
ated by  the  spring  member  on  the  lever  95. 

The  average  number  of  convolutions  in  a  100 
record  spiral  track,  taken  from  a  large  num- 

ber of  records  has  been  found  to  be  about 
220  and  I  have  timed  the  several  motions  of 
this  mechanism  in  a  manner  so  tliat  in  one 
complete  operation  of  the  machine  the  cam  105 
shaft  55,  makes  but  one  revolution  in  that 

time  and  the  record  shaft  8,  makes  300  revo- 
lutions; which,  if  the  220  revolutions  neces- 

sary to  play  the  record,  be  subtracted,  it 
will  leave  a  remainder  of  80  revolutions 
that  the  said  shaft  8,  must  make,  during 
which  time  the  said  records  arc  changed. 
After  the  record  has  been  nearly  ])]ayed.  the 
cam  C.  operates  to  fill  the  depression  in  the 
lower  track  by  means  of  the  slide  member 

81,  Figs.  21,  and  6,  through  the  intermedi- 
ate connections  between  said  member  and 

the  cam  actuated  lever  56.  Thereafter, 
about  this  period,  the  record  having  been 
played,  the  cam  E.  operates  to  reengage  the  120 
clutch  on  shaft  21,  and  the  belt  mechanism 
is  caused  to  commence  to  operate.  The  cam 
T.  operates  to  lift  the  sound-box  stylus  from 
otf  of  the  record  and  the  canis  D,  and  F, 
operate  simultaneously  to  release  the  record  125 

bj  withdrawing^the  pin  jBiS.,  nrLgzJCfil|;^]|,p|y;^^'^ 
the  turn-tnhlft  7).  rp.turmng'  the  sound-box 
back  to  its  normal  starting  position,  respec- 

tively. The  record  as  it  is  released  from 
the  pin,  is  revolving  at  78  R.  P.  M.  and  130 

110 
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falling  edgewise,  still  reasonably  confined 
by  the  revolving  disk  and  the  turn-table,  in 
a  vertical  position,  it  gets  an  impulse  for- 

ward when  it  comes  in  contact  with  the 

5  member  81,  heretofore  introduced  and  as 
the  contact  surface  of  this  said  member  is 
flush  with  the  continuation  of  the  lower 

track,  the  record  moves  forward  in  the  di- 
rection it  is  then  revolving  and  immediately 

10  enters  the  second  elevated  guide  track  un- 
der the  wheel  43,  Fig.  3,  and  is  engaged  by 

the  belt  running  thereon.  By  this  belt  it  is 
traversed  forward  to  where  it  is  discharged 
from  the  belt  and  trade,  and  dropping  onto 
the  rim  track  of  the  wheel  50,  it  enters  the 
semi  -  circular  track  above  and  is  carried 
around  the  said  wheel,  approximately  one- 
half  of  the  whole  circmnference  of  said 
wheel,  to  a  point  where  the  said  record 
comes  under  the  belt  on  the  flexible  shaft 

and  pullej^  32.  The  record  reaches  the  end 
of  the  semi-circular  track,  while  well  under 
the  last  named  belt,  and  as  it  obviously  must 
roll  up  from  off  of  the  wheel  50,  onto  the 
rear  lower  track,  the  flexible  shaft  compen- 

sates for  the  said  raise  and  consequent  dis- 
placement of  the  belt  upAvard.  The  record 

is  then  rolled  to  the  chains  by  the  third  felt 
belt  in  the  system,  and  is  delivered  into  its 
respective  notches  in  the  said  chains,  as 
hereinbefore  described,  and  immediately 
thereafter,  the  cam  TI,  operates  the  lever 
106,  and  the  intermediate  connections  107, 
108,  109,  and  111  are  operated  and  thus  actu- 

ate the  thrust-plate  113,  shown  in  Fig.  28, 
which  is  also  seen  in  Fig.  10.  The  said 
plate  113  coming  in  contact  with  the  last 

record  just  introduced  into  the  chain's 
notches,  causes  the  whole  system  of  chains 

^^  and  records  to  advance  a  predetermined 
distance,  or  a  space  equal  to  the  distance 
between  one  notch  the  next  adjacent  one 
in  the  chains,  the  ratchet  wheel  133,  acting 
as  a  retainer  for  this  mechanism  in  this  last 

named  position  and  preventing  it  from  run- 
ning beyond.  This  action  having  been  pro- 

duced, "the  cam  H,  returns  the  thi-ust-disk back  to  its  normal  starting  position  and  we 
have  returned  now  to  a  point  in  the  action 
of  this  whole  mechanism  that  is  identical 

with  the  point  where  we  took  up  the  de- 
scription of  the  general  operation. 

It  will  be  noticed  that  the  whole  body  of 
records  come  forward  in  the  chains,  pre- 

senting the  same  "  face  "  respectiveh'^,  that 
was  nearest  the  record  preceding  it,  when 
they,  the  records  respectiA^ely,  entered  the 
series  in  the  rear.  And,  also,  as  the  record 
is  played,  discharged  and  carried  around  to 
the  series  chains  again,  it  has  been  turned, 
face  about,  as  a  natural  consequence  of  the 
manner  of  operation  of  the  mechanism  em- 

ployed, and  it  now  presents  the  opposite 
face  to  its  preceding  companion  than  that 
which  it  last  presented  upon  entering  the 
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series  and  thus  the  record  is  turned,  and 
every  time  a  record  is  presented  to  be  played 
it  presents  the  opposite  face  for  that  pur- 

pose, than  that  which  was  last  played.  Thus 
a  bank  of  50  records  will  afford  a  selection  70 
of  100  different  titles,  or  selections. 

The  paramount  important  feature  of  this 
machine,  is  that  it  is  adapted  to  play  the 
popular  double-faced  record  of  commerce 
and  automatically  handle  a  large  number  of  75 
same  in  a  comparatively  small  space,  turn- 

ing the  same  so  as  to  altei-nately  play  the 
selection  on  each  side  thereof  respectively. 

In  the  drawings  of  this  machine,  I  have 
not  laid  any  stress  upon  the  horn  connec-  80 
tions,  merely  showing  the  horn  from  the 
sound  box  in  Fig.  2,  as  opening  out  in  the 
open  air,  at  200,  and  the  details  of  same  be- 

yond that  point  are  the  subject  of  another 
application,  as  well  as  the  details  of  the  par-  85 
ticular  sound-box  which  I  purpose  using; 
the  sound-box  shown  is  of  ordinary  form, 
merely  adopted  here  to  enable  me  to  illus- 

tratively connect  the  several  parts  in  the 
drawings  as  shown.  90 
Having  thus  described  my  invention 

clearly  and  in  conformity  with  the  dis- 
closure in  the  drawings,  so  that  those  who 

are  skilled  in  the  art  to  which  the  inven- 
tion appertains,  may  make  and  use  same,  95 

what  I  claim  and  wish  to  secure  bj'  Let- 
ters Patent  is — 

1.  In  an  automatic  graphophone,  the  com- 
bination with  a  suitably-mounted  bank  of 

records,  of  means  for  automatically  displac-  |100 
ing  the  records  successively  from  the  bank, 
means  for  conducting  each  record  as  dis- 

placed to  playing  position,  a  sound  repro- 
ducer mechanism,  means  for  causing  the  , 

sound  reproducer  to  traverse  the  records  (l05 
while  the  latter  are  in  playing  position,  | 
and  means  for  removing  the  records  from  i 
playing  position  and  returning  them  to  the  j 
bank  of  records  with  their  faces  reversed.      ' 

2.  In  an  automatic  graphophone,  the  com-  110 
bination  with  a  carrier  for  disk-records,  a 
bank  of  disk  records  mounted  therein  in 
substantially  vertical  position,  means  for 

successively  displacing  the  records  and  con- 
ducting them  in  A^ertical  position  to  the  115 

point  for  playing,  means  for  positioning 
the  records  in  playing  position,  a  sound  re- 

producer, means  for  causing  the  sound  re- 
producer to  traverse  the  records  while  tlie 

latter  are  in  playing  position,  means  for  120 
remoAdng  the  records  from  playing  position 
and  returning  same  to  the  carrier  with  their 
faces  reversed  from  that  occupied  when  dis- 

placed from  said  carrier,  and  means  for  in- 
termittently advancing  the  carrier.  125 

3.  A  mechanism  for  automatically-play- 

ing graphophone  records  of  the  double- 
faced  disk  type,  comprising  in  combination, 
an    intermittently-movable    record    carrier, 
a  bank  of  records  mounted  edge- wise  there-  130 
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in  to  be  successively  displaced  therefrom,  a/ 
sound  reproducer,  means  for  conducting\ 
each  record  as  displaced  from  the  carrier 
into  position  with  relation  to  the  sound  re- 

producer, and  means  for  automatically  dis- 
placing the  record  after  it  is  played  and  re- 

turning it  to  the  bank  of  records  with  its 
reverse  face  presented  in  the  direction  of 
the  carrier  travel  from  that  it  occupied] 
when  displaced  from  said  carrier. 

4.  In  mechanism  for  automatically-play- 
ing records  of  the  double-faced  disk  type, 

the  combination  with  an  intermittently- 
movable  record  carrier,  and  a  bank  of  rec- 

ords mounted  edgewise  therein  to  be  suc- 
cessively displaced  therefrom,  of  means  for 

oj)erating  the  carrier  intermittently  to  suc- 
cessively displace  the  records,  a  sound  re- 
producer, means  for  automaticalh'  conduct- 

ing the  records  from  their  carrier-displaced 
.position  to  playing  position  with  respect  to 
the  sound  reproducer,  means  for  causing  the 
sound  reproducer  to  traverse  the  records 
Avhile  the  latter  are  in  playing  position, 
means  for  removing  the  records  from  play- 

ing position,  and  means  for  turning  the 
records  and  returning  same  to  the  opposite 
end  of  the  bank  of  records  in  the  carrier, 
said  records  tlironghout  their  travel  and 
while  in  playing  position  being  maintained 
in  the  edgewise  position. 

5.  In  meclianisjn  for  automatically-play- 
ing graphophone  records  of  the  double- 

faced  disk  type  in  a  vertical  position,  the 
combination  with  an  intermittently  movable 
record  carrier,  and  a  bank  of  records  mount- 

ed edge-wise  therein,  of  a  sound  reproducer, 
means  for  conducting  the  records  in  verti- 

cal position  from  the  carrier  to  playing  po- 
sition with  relation  to  the  sound  reproducer, 

means  for  causing  the  sound  reproducer  to 
traverse  the  records  Avhile  the  latter  are  in 

l)hiying  position,  and  means  for  reversing 
the  records  after  their  removal  from  play- 

ing position  and  returning  the  same  to  the 
carrier  with  their  faces  reversed  from  that 

which  the}'  occupied  when  displaced  there- from. 

(').  In  mechanism  for  automatically  play- 
ing gra])h()phone  records  of  the  disk  type 

in  a  vertical  position,  the  combination  with 
an  intermittently-movable  record  carrier,  a 
bank  of  records  mounted  edge-wise  therein, 
a  sound  reproducer,  means  for  automati- 

cally displacing  said  records  from  the  car- 
rier, said  means  utilizing  the  bank  of  rec- 

ords to  ert'ect  displacement,  and  means  con- 
ducting said  records  in  a  vertical  ])osition 

to  playing  j^osition  Avith  respect  to  the 
sound  reproducer,  and  means  for  returning 
the  records  autoniatically  from  playing  po 
sition  to  the  carrier  with  the  records  in 
vertical  ])osition. 

7.  In  mechanism  for  automatically  pla}'^- 
iug  graphophone   I'ecords  of  the  disk  type 

■;i 

in  a  vertical  position,  the  combination  with 
a  record  carrier,  and  a  record  mounted  edge- 

wise in  said  carrier,  of  a  soimd  reproducer, 
means  for  conducting  the  record  from  the 
carrier  to  playing  position  while  maintain- 

ing the  record  in  a  vertical  position,  means 
for  causing  the  sound  reproducer  to  traverse 
the  record  with  the  latter  in  vertical  posi- 

tion, and  means  for  returning  the  record 
automatically  to  the  carrier,  the  record 
throughout  its  travel  and  while  in  playing 
position  being  maintained  in  vertical  posi- 
tion. 

8.  In  mechanism  for  automatically  play^ 
ing  graphophone  records  of  the  disk  type,!  go 
the  combination  with  a  soimd  reproducer,! 
of  means  for  conducting  a  record  from  non-1      . 
playing  to  playing  position  with  relation  to!  #/ 
the  sound  reproducer  while  maintaining  thq*^ 
record    in    a    vertical   position,    means    for   §5 
causing  the   sound  reproducer  to   traverse 
the  record  while  the  latter  is  in  vertical  po-\ 
sition,  and  means  for  maintaining  the  rec-1 
ord  in  vertical  position  after  it  is  disj^laced 
from  playing  position  and  is  being  returned  I  90 
to  non-playing  position.  ^_J 

9.  In  mechanism  for  automatically-play- 
ing graphophone  records  of  the  double  faced 

disk  type,  the  combination  with  a  bank  of 
records  mounted  edgewise,  of  a  sound  re-  95 
producer,  means  for  conducting  the  records 
successive^  from  the  bank  to  the  repro- 

ducer in  vertical  position,  means  for  caus- 
ing the  sound  reproducer  to  traverse  the 

records  while  the  latter  are  in  playing  posi-  100 
tion,  and  means  for  reversing  the  records 
after  their  removal  from  playing  position 
while  returning  the  same  to  non-playing  po- 

sition in  the  bank.  __ 

10.  In  mechanism  for  automatically  play- 1 105 
ing    graphophone    records    of    the    double- 
faced   disk   type,   the   combination    with    a 
bank  of  records,  and  a  sound  reproducer,  of 
means   for   conducting   the  records  succes- 

sively from  the  bank  in  vertical  position  to  D-IO 
the  reproducer,  and  means  for  turning  and 
returning  the  records  to  the  bank  with  their 
faces  reversed  from  that  in  which  they  wev 
removed  therefrom. 

11.  In  mechanism  for  automatically  play-  115 
ing  graphophone  records  of  the  double 
faced  disk  type  while  in  the  vertical  posi- 

tion, the  combination  of  a  bank  of  I'ecords 
mounted  edgewise,  a  sound  reproducer, 
means  for  conducting  the  records  from  the  120 
bank  into  playing  position  with  relation  to 
the  reproducer  while  maintaining  the  rec- 

ords in  A-ertical  position,  means  for  revers- 
ing the  records  after  their  removal  from 

playing  position,  and  means  for  return-  125 
ing  the  records  to  the  bank  while  main- 

taining the  records  in  a  vertical  position. 
12.  In  mechanism  for  automatically  pla}'- 

ing  graphophone  records  of  the  disk  type 
with  the  I'ecords  in  a  vertical  position,  the   130 
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combination  with  a  bank  of  records,  and  a 
sound  reproducer,  of  means  for  conducting 
the  records  from  the  bank  to  the  reproducer 
while  maintaining  the  records  in  vertical 

5  position,  and  means  for  causing  the  sound 
reproducer  to  traverse  the  records  while  the 
latter  are  held  vertically  in  playing  posi- 
tion. 

13.  In  mechanism  for  automatically  play- 
ng  graj)hophone  records  of  the  disk  type 
with  the  records  in  vertical  jDosition,  a  rec- 

ord carrier,  and  a  bank  of  disk  records 
mounted  edgewise  therein,  a  sound  repro- 

ducer,   means    for    successively    conducting 
1^  records  from  the  bank  to  the  reproducer 

and  maintaining  the  same  in  a  vertical  posi- 
tion, means  for  causing  the  reproducer  to 

travei-se  the  records  while  the  latter  are 
\  held  in  vertical  position,  and  means  for  re- 

•20  turning  the  records  to  the  carrier. 
14.  In  mechanism  for  automatically-play- 

ing graphophone  records  of  the  disk  type 
with  the  records  in  vertical  position,  the 
combination  with   a  record  carrier,  and   a 

25  bank  of  records  mounted  edgewise  therein, 
of  a  sound  reproducer,  means  for  condiict- 
ing  the  records  from  the  carrier  to  the  re- 

producer wJiile  maintaining  the  same  in 

A'ertical    position,    and    means   including    a 
30  cam  for  causing  the  reproducer  to  traverse 

the  records  while  the  latter  are  positioned 
vertically  in  pla3nng  position  with  relation 
to  the  reproducer. 

15.  In  mechanism  for  automatically  play- 
35  ing  graphophone  records  of  the  disk  type, 

the  combination  Avith  a  record  carrier,  a 
record  mounted  edgewise  therein  and  a 
sound  reproducer,  of  means  for  conducting 
the  record  from  the  carrier  to  the  repro- 

40  ducer  while  maintaining  the  record  in  a 
vertical  position,  and  means  for  causing 
the  sound  reproducer  to  traverse  the  record 
while  the  latter  is  held  vertically  in  playing 

position. 
45  16.  In  mechanism  for  automatically  play- 

ing graphophone  records  of  the  disk  tj'-pe 
while  the  latter  are  held  in  vertical  posi- 

tion, the  combination  of  a  record  carrier,  a 
record  mounted  edgewise  therein,  a  sound 

50  reproducer,  means  for  conducting  the  record 
from  the  carrier  to  the  reproducer  while 
maintaining  such  record  in  vertical  posi- 

tion, and  means  including  a  cam  for  causing 
the  reproducer  to  traverse  the  record  while 

55  the  latter  is  vertically  i^ositioned  in  playing 
position. 

17.  In  mechanism  for  automatically  play- 
ing graphophone  records  of  the  disk  type 

and  having  a  record  on  each  face  thereof, 
60  the  combination  with  an  intermittently- 

movable  record  carrier,  a  bank  of  records 
disposed  edgeAvise  in  said  carrier,  a  sound 
reproducer,  means  for  conducting  the  rec- 

ords in  vertical  position  from  the  carrier  to 
65  the  reproducer,  means  for  causing  the  re- 

j)roducer  to  traA^erse  the  records  while  the 
latter  are  in  A^ertically-disposed  playing  po- 

sition Avith  respect  to  the  reproducer,  means 
for  turning  the  records  after  displacement 

from  playing  position,  and  means  for  re-  70 
turning  the  records  to  the  cai'rier  in  their 
turned  position,  the  records  throughout 
their  travel  being  maintained  in  vertical  po- sition. 

18.  In  mechanism  for  automatically-play-   75 
ing  graphophone  records  of  the  disk  type, 
the  combination  Avith  a  record  carrier,  and  a 
bank  of  records  edgewise  positioned  therein, 
of  means  for  intermittently  moving  the  car- 

rier, a  sound  reproducer,  means  for  conduct-  80 
ing  records  from  the  carrier  to  the  sound 

reproducer,  means  for  causing  the  sound  re- 
producer to  traverse  the  records  with  the 

latter  are  vertically  disposed  in  playing  po- 
sition Avith  relation  to  the  reproducer,  and  85 

means  for  returning  the  records  to  the  bank 
with  their  reA^erse  faces  presented  in  the  di- 

rection of  traA-el  of  the  carrier. 

19.  In  mechanism  for  automaticallj''  play- 
ing graphophone  records  of  the  double-faced  90 

disk  type,  the  combination  with  a  bank  of 
records  disposed  edgCAvise,  a  sound  repro- 

ducer, means  for  conducting  the  records 
from  the  bank  and  positioning  the  same  ver- 

tically with  respect  to  the  sound  reproducer,  95 
means  for  causing  the  reproducer  to  traA^erse 
the  records  while  the  latter  are  held  verti- 

cally, and  means  for  returning  the  records 
to  the  bank  Avith  their  faces  reversed  from 
that  in  Avliich  they  are  removed  therefrom.   100 

20.  In  mechanism  for  automatically  play- 
ing graphophone  records,  the  combination 

Avith  a  bank  of  records  disposed  edgewise,  a 
sound  reproducer,  means  for  displacing  the 
records  from  the  bank  and  arranging  same  105 
vertically  in  playing  position  with  respect 
to  the  reproducer,  and  means  for  returning 
the  records  with  their  faces  reA^ersed  in  the 
bank  from  that  they  occupied  when  dis- 
l^laced  therefrom.  —^  110 

21.  In    a    mechanism    for    automatically! 

playing   graphophone   records   of  the  disk 
type,  a  sound  reproducer,  means  for  auto- 

matically   placing    a    record    vertically    in  j 
playing  positi(m  Avith  relation  to  the  repro-  jllS 
ducer,  and  means  including  a  disk-cam  for  1 
causing    the    reproducer    to    traverse    saidM 
record. 

22.  In  a  mechanism  for  automatically 

playing  graphophone  records  of  the  double- 
faced  disk  type,  a  record  carrier,  a  disk  rec- 

ord mounted  edgewise  therein,  a  sound  re- 
producer, means  for  conducting  the  record 

from  the  carrier  to  the  reproducer  while 

maintaining  the  record  in  a  A^ertical  posi- 
tion, means  for  causing  the  sound  reproducer 

to  traverse  the  record  while  the  latter  is  held 
vertically  in  playing  position,  and  means 
for  automatically  turning  and  returning  the 
record  to  the  carrier  Avith  its  faces  reversed  130 
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from  that  in  which  it  was  removed  there- 
from. 
r  23.  In  a  mechanism  for  automatically 

X^laying  graphophone  records  of  tlie  double- 
faced  disk  t3'pe,  a  record  carrier,  a  record 
mounted  therein,  a  sound  reproducer,  and 
means  for  conducting  the  record  from  the 
carrier  to  the  sound  reproducer  and  for  au- 

tomatically positioning  the  opposite  faces  of 
\the  record  in  playing  position  with  respect 

to  the  sound  reproducer. 
24.  In  a  mechanism  for  automatically 

playing  graphophone  records  of  the  double- 
faced  disk  type,  a  record  carrier,  a  bank  of 

15  records  mounted  therein,  a  sound  repro- 
ducer, mechanically-operated  record-engag- 

ing means  acting  when  operated  to  move  the 
bank  of  records  and  displace  the  foremost 
record  in  the  bank,  means  for  conducting 

20  said  record  to  playing  position  with  respect 
to  the  sound  reproducer,  and  means  for  turn- 

ing said  record  and  returning  it  to  the  op- 
]3osite  end  of  the  bank  from  that  from  which 
it  was  removed  to  present  the  reverse  face  of 

25  the  record  toward  the  removal  end  of  the 
bank. 

25.  In  a  machine  for  automatically  playing 

graphophone  records  of  the  double-faced 
disk  iTpe,  a  record  carrier,  a  bank  of  records 
mounted  edgewise  therein,  a  sound  repro-  30 
ducer.  mechanically-operated  record-engag- 

ing means  acting  when  operated  to  move  the 
bank  of  records  and  displace  the  foremost 
record  in  the  bank,  means  for  conducting 
said  record  while  maintaining  the  same  ver-  35 
ticallj^  to  plajdng  position  with  respect  to 
the  sound  reproducer,  and  means  for  turn- 

ing said  record  and  returning  the  same  to 
the  bank  at  the  opposite  end  thereof  from 
that  from  which  it  was  removed  to  present  40 
the  reverse  face  of  the  record  toward  the  re- 

moval end  of  the  bank,  said  means  main- 
taining the  record  in  vertical  position  dur- 

ing the  turning  and  returning  thereof  to  the 
bank.  45 

In  witness  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib-     ̂  
ing  witnesses  this  24:th   dav  of   Februarj^, 
A.  D.  1911. 

JiUIES  I.  GEJkOIILL. 

Witnesses : 
F.  E.  Wolfe, 

G.  J.  WOLITE. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 

ALEX  FISCHER.  OF  "WEST  KENSINGTON,  LONDON,  ENGLAND. 

SOUND-CONDUIT  OR  AMPLIFYING  DEVICE  FOR  TALKING-MACHINES  AND  THE  LIKE. 

1,029,003. Specification  of  Letters  Patent.  PatenteclJline  11.  1913. 

Application  filed  April  16,  1910.     Serial  No.  555,776. 

To  all  whom  it  may  concern: 
Be  it  known  that  I.  Alex  Fischer,  a  sub- 

ject of  the  King  of  Enoland.  residing  at  8 
Maelise  road.  We.st  Kensington,  in  the 

5  county  of  London.  England,  have  invented 
certain  new  and  useful  Improvements  in 
and  Relating  to  Sound-Conduits  or  Ampli- 

fying Devices  for  Talking-Machines  and  the 
Like;  and  I  do  hereby  declare  the  follow- 

10  ing  to  be  a  full,  clear,  and  exact  description 
of  the  invention,  such  as  will  enable  others 
skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

This  invention  relates  to  sound  conduits 

15  applicable  to  talking  machines  and  the  like 
in  which  ojie  or  more  bends  are  formed  for 

the  purpose  of  directing  the  sound  waves 
in  the  desired  direction,  and  the  object  of 
mv'  invention  is  to  so  form  the  bends  that 

20  the  sound  waves  may  be  passed  through  the 
conduit  in  straight  lines  without  being  com- 

pressed, in  termingled  or  ditf  used  and  without 
being  deflected  against  the  side  walls  of  the 
conduit. 

25  In  carrying  out  my  invention  each  joint 
or  bend  in  the  conduit  is  provided  with  a 
reflecting  surface  which  is  inclined  equally 
to  the  axes  of  both  parts  of  the  conduit  on 
opposite  sides  of  the  bend  so  tliat  the  sound 

30  waves  are  reflected  in  straight  lines  par- 
allel with  the  a.xis  of  the  conduit.  The  cross 

sectional  area  of  the  conduit  in  the  nar- 
rowest part  of  the  bend  is  approximately 

the  same  as  the  cross  sectional  ai'ea  of  that 
35  part  of  the  conduit  from  which  the  reflector 

receives  the  sound  waves  wliereby  such 
waves  are  transmitted  without  compression 
or  diffusion.  The  reflecting  surface  is  of 
such  size  as  to  receive  all  of  the  waves  and 

40  directly  transmit  all  of  them  to  the  next 
part  of  the  conduit.  The  cross  sectional 
area  of  the  conduit  at  the  narrowest  part 
of  the  bend  is  approximately  the  same  as 
the  cross  sectional  area  of  that  part  of  the 

45  conduit  whence  the  sound  waves  proceed. 
The  section  of  the  conduit  will  in  most  cases 
consequently  and  relatively  increase  in  size 
from  the  receiving  to  the  discharge  end  in 
order  to  obtain  the  advantages  above  speci- 

50  fled.  By  the  construction  explained,  sound 
waves  are  transmitted  without  compression, 
deflection  or  ditfusion,  and  these  waves  are 
discharged  from  the  conduit  with  full 
volume  of  clear  tone  and  of  good  quality. 

55  In  the  accompanying  drawings.  Figure 
1  shows  a  side  elevation  of  a  sound  conduit 
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with  several  bends  made  in  accordance  with 

m}'  invention,  such  conduit  being  in  this 
instance  of  suitable  construction  for  the  tone 
arm  of  a  talking  machine.  Fig.  2  is  a  plan 
view  of  part  of  the  conduit  shown  in  Fig. 
L  Fig.  3  shows  an  elbow  joint  suitable  for 
connecting  a  tone  arm  with  a  trumpet. 

The  tube  d  is  adapted  to  connect  with  a 
sound  box  of  a  talking  machine  and  it  joins 
a  tube  e  which  is  arranged  at  an  angle  to 
the  tube  d.  As  shown,  tlie  axes  of  the  two 
tubes  are  at  an  acute  angle  to  each  other.  / 
is  a  reflecting  surface  between  the  two  tubes. 
The  tube  e  joins  a  tube  g  of  larger  diameter 
and  at  h  is  a  reflecting  surface  which  re- 

ceives .sound  waves  from  the  tube  e  and 
transmits  them  through  the  tube  g. 

In  Fig.  1  the  outlines  of  the  projected  sur- 
face, i.  e.  the  surface  upon  which  the  sound 

waA'es  passing  from  the  tube  e  impinge,  is 
shown  by  the  dotted  line  1i\  This  surface, 
while  of  sufficient  size  to  receive  all  of  the 
reflected  waves,  forms  in  this  case  a  portion 
only  of  the  larger  surface  opposite  the  tube 

t\  the  corners  h'  being  left  on  the  tube  g  to 
cheapen  construction.  The  tube  g  is  con- 

nected with  a  tube  m  of  larger  diameter 
and  at  right  angles  to  the  tube  g,  the  reflect- 

ing surface  n  being  set  therefore  at  an  angle  35 
of  45°  to  the  axis  of  each  of  the  tubes. 

Eeferring  to  Fig.  3  the  part  /)  is  adapted 
to  connect  with  the  part  m  in  Fig.  1.  and 
this  part  ;;  connects  with  a  part  q  of  larger 
diameter,  there  being  a  reflecting  surface  r 
wliicli  receives  all  the  sound  waves  passing 
out  through  p  and  transmits  them  througli 
the  part  q.  In  each  case  the  diameter  of  the 
two  parts  of  the  conduit  on  opposite  sides 
of  any  joint  or  bend  are  of  such  relative 
size  and  the  reflecting  surface  is  of  such  pro- 

portions that  the  free  space  at  the  narrowest 
place  between  the  angle  of  the  bend  and  the 
reflector  is  about  equal  to  the  diameter  of 
the  smaller  part  of  the  conduit,  i.  e.,  the 
part  from  which  the  sound  waves  pass  on 
their  way  to  the  bend.  For  instance,  as 
shown  in  Fig.  1,  the  part  of  the  conduit  in- 

dicated at  d'  is  of  the  same  or  approximately 
the  same  cross  sectional  area  as  the  part  at  105 
g,  and  in  all  cases  the  construction  is  such 
that  the  sound  waves,  while  being  reflected 
in  straight  lines  from  one  part  of  the  con- 

duit to  the  other,  are  never  deflected  in 
zig-zag  lines  against  the  side  walls  of  the  1.10 
conduit,  are  never  compressed  by  being 

passed  through  restricted  pai'ts  thereof,  nor 
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is  the  conduit  so  enlarged  at  the  angles  of 
the  bends  as  to  diffuse  the  sound  Avaves  un- 

duly while  they  are  having  their  directions 
changed  by  the  reflectors. 

It  will  be  understood  that  the  invention 
is  applicable  generally  to  sound  conduits 
having  a  bend  or  bends  or  meeting  at  an 
angle,  but  in  all  cases  the  construction  must 
be  such  that  the  smallest  area  at  the  bend, 
bounded  by  the  tubes  and  the  reflector,  is 
about  equal  to  the  sectional  area  of  the  tube 
from  which  the  sound  is  proceeding. 

I  claim  as  my  invention: — 
1.  A    sound    conducting    pipe,    having    a 

15  bend  provided  with  a  plaiie  or  flat  reflecting 
surface  inclined  equally  to  the  axes  of  both 
parts  of  the  pipe  on  opposite  sides  of  the 
bend  so  tliat  the  sound  waves  are  reflected 
in  straight  lines  parallel  with  the  axis  of 

2^  the  pipe,  the  free  space  or  cross  sectional 
area  at  the  narrowest  place  betAveen  the 

angle  of  the  bend  and  the  i^eflector  being 
apj)roximately  equal  to  the  cross  sectional 
area  of  that  part  of  the  pipe  from  which 
the  sound  waves  pass  on  their  way  to  the 
bend. 

2.  A  sound  conducting  pipe,  having  a 
bend  provided  Avith  a  plane  or  flat  reflecting 
surface  inclined  equally  to  the  axes  of  both 
parts  of  the  pipe  on  opposite  sides  of  the 
bend  so  that  the  sound  waves  are  reflected 
in  straight  lines  parallel  with  the  axis  of 
the  pipe,  the  parts  of  the  pipe  on  opposite 
sides  of  the  bend  being  of  different  diam- 

eters and  the  free  space  or  cross  sectional 
area  at  the  narrowest  place  between  the  angle 
of  the  bend  and  the  reflector  being  approxi- 

mately equal  to  the  diameter  or  cross  sec- 
tional area  of  the  smaller  part  of  the  pipe 

from  which  the  sound  waves  pass  on  their 
Avay  to  the  bend  and  such  reflecting  surface 
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being  of  such  dimensions  as  to  receive  all 
of  the  projected  area  from  that  part  of  the 
pipe  from  which  the  sound  waves  proceed. 

3.  A  sound  conducting  pipe  having  a  plu-  15 
rality  of  bends  each  of  which  bends  is  pro- 

vided with  a  plane  or  flat  reflecting  surface 
inclined  equally  to  the  axes  of  both  parts  of 
the  pipe  on  opposite  sides  of  the  bend  so  that 
the  sound  waves  are  reflected  in  straight  60 
lines  parallel  with  the  axis  of  the  pipe,  the 

free  space  or  cross  sectional  area  at  the  nar- 
rowest place  between  the  angle  of  the  bend 

and  the  reflector  being  approximately  equal 
to  the  cross  sectional  area  of  that  part  of  the  ̂ ^ 
pipe  from  which  the  sound  waves  pass  on 
their  way  to  the  bend. 

4.  A  sound  conducting  pipe  having  a  plu- 
rality of  bends,  each  bend  being  provided 

with  a  plane  or  flat  reflecting  surface  in- 
clined equally  to  the  axes  of  both  parts  of 

the  pipe  on  opposite  sides  of  the  bend  so 
that  tlie  sound  waves  are  reflected  in  straight 
lines  parallel  with  the  axis  of  the  pipe,  the 
parts  of  the  pipe  on  opposite  sides  of  the 
bend  being  of  different  diameters  and  the 
free  space  or  cross  sectional  area  at  the  nar- 

rowest place  between  the  angle  of  the  bend 
and  the  reflector  being  approximately  equal 
to  the  diameter  or  cross  sectional  area  of 

the  smaller  part  of  the  pipe  from  which  the 
sound  waves  pass  on  their  way  to  the  bend, 
and  such  reflecting  surface  being  of  such 
dimensions  as  to  receive  all  of  the  j)rojected 
area  from  that  part  of  the  pipe  from  which 
the  sound  Avaves  proceed. 

In  testimon^^  Avhereof,  I  affix  my  signa- 
ture, in  presence  of  two  Avitnesses. 

ALEX  FISCHER. 
Witnesses : 

A.   E.    ViDAL, 

L.     SiMIND. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 
SAMUEL  W.  WYLIE,  OF  JAMESTOWKT,  NORTH  DAKOTA. 

PHONOGRAPHIC  RECORDING  AND  REPRODUCING  DEVICE. 

1,039,249. Specification  of  Letters  Patent.         Patented  June  11, 1913. 
Application  filed  March  6,  1911.     Serial  No.  612,573. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Sa^jxel  W.  TVylie,  a 

citizen  of  the  United  States,  residing  at 
Jamestown,  in  the  connty  of  Stutsman  and 

5  State  of  Korth  Dakota,  have  invented  a  new 
and  useful  Phonographic  Eecording  and  Re- 

producing Device,  of  which  the  following  is 
a  specification. 
My  invention  relates  to  phonographic  de- 

10  vices  for  recording  and  reproducing  sounds ; 
and  as  the  mechanism  and  principles  of  the 
invention  are  applicable  to  both  recording 
and  reproducing  devices,  I  will  describe  it 
mainly  as  a  reproducing  device. 

15  The  main  object  is  to  provide  a  device  that 
Avill  record  and  reproduce  sounds  with  more 
volume,  clearne.ss  and  exactness  than  the  de- 

vices heretofore  provided.  To  attain  this 
object    I,    first,    dispense    with    all    moving 

20  weights  or  bodies,  like  pistons,  pressure 
weights,  balance  weights  &c.,  in  connection 
with  the  st3dus  lever  and  diaiihragm,  as  the 
momentum  of  weights  in  that  comiecticm 
tends  to  disturb  and  often  resist  the  proper 

25  vibration  of  the  stylus.  Second,  I  provide 
means  whereby  the  diaphragm  is  normally 
held  in  plane  position  when  the  stjdus  is  in 
contact  with  the  record,  so  that  the  dia- 

phragm may  vibrate  with  ease  to  either  side 
30  of  its  plane  position,  while  in  ordinary 

phonographs  the  contact  of  the  stylus  with 
the  record  causes  the  diaphragm  to  stand 
in  a  bulging  position,  from  which  it  is  only 
partly  sprung  back  by  the  vibratory  effect 

35  of  either  the  sound  waves  on  the  record  or 
the  sound  that  should  produce  such  waAes  on 
the  record;  and  it  is  evident  that  such  im- 

perfect vibrations  can  only  produce  imper- 
fect results.     Third,  I  provide  a  very  deli- 

40  cate  or  sensitive  joint  by  which  to  permit  the 
stylus  to  follow  the  middle  of  the  spiral 
groove  of  the  record,  thus  avoiding  the  ef- 

fect of  a  tendenc}'  of  the  stylus  to  climb  up 
the  sides  of  the  spiral  groove.     Fourth.  I 

45  provide  means  for  the  prevention  of  all  lost 
motion  between  the  stylus,  the  diaphragm 
and  the  record. 

In  the  accompanying  drawing, — Figure  1 
is  a  partly  sectional  end  elevation  of  the  up- 

50  per  portion  of  a  phonograph  with  my  im- 
provements applied  to  it.  Fig.  2  is  a  top 

view  of  the  portion  shown  in  Fig.  1  with  the 
feed  screw,  feeder  arm,  record  and  record 
mandrel  omitted.     Fig.  3  is  a  section  near 

55  the  line  a — a  Fig.  1.     Fig.  4  is  a  section  on 

the  line  h — i  Fig.  1,  with  the  recorder  arm 
omitted.  Fig.  5  is  a  section  on  the  line  c — o 
Fig.  1.  Fig.  6  is  a  bottom  view  of  the  dia- 

phragm casing  and  stylus  lever  and  its  con- 
nection. Fig.  7  is  a  section  on  the  line  d — d  60 

Fig.  6  with  the  casing  proper  omitted. 
Referring  to  the  drawing  by  reference  nu- 

merals, 1  designates  the  usual  metal  frame 
upon  which  the  reproducing  mechanism  is 
mounted,  2  is  the  mandrel  in  the  usual  pcsi-  65 
tion  with  a  record  3  on  it.  Upon  a  guiding 
rib  4  rests  the  cam  5  of  a  cam-lever  6,  which 
is  pivoted  at  7  to  the  front  end  of  the  curved 
reproducer  arm  8,  whose  rear  end  is  fixed  on 
a  sleeve  9,  which  carries  an  arm  10  adapted  70 
to  engage  in  the  threads  of  a  feed  screw  11 
when  the  lever  6  is  swung  downward  with  its 
notch  12  upon  the  rib  4,  so  as  to  bring  the 
stylus  13  into  contact  with  the  record.  The 
sleeve  9  slides  on  a  rod  14.  whose  ends  are  75 
secured  in  two  posts  1.5,  of  which  only  one  is 
shown.  In  the  top  of  the  reproducer  arm  8 
is  fixed  a  tube  16,  whose  upper  end  is  de- 

signed to  receive  the  small  end  of  the  horn 
of  the  phonograph,  (not  shown).  In  said  80 
tube  are  fixed  two  diametrical  bars  17  and 
18,  the  former  quite  high  up  and  the  latter  in 
the  lower  end  of  the  tube,  (as  best  shown  in 
Fig.  3).  In  a  central  cavity  in  said  upper 
bar,  and  in  a  cavity  in  the  point  of  a  screw  85 
19  in  the  lower  bar  are  sensitively  journaled 
the  pointed  ends  of  light  shaft  20,  on  which 

is  centrally  fixed,  to  rotate  fi-cely  within  the 
tube  16,  the  bottom  21  of  a  shorter  tube  22, 
in  whose  upper  end  is  a  diametrical  bar  23,  90 
also  secured,  or  at  least  guided  on  the  shaft. 
Said  tube  22  is  provided  with  a  lateral  hol- 

low arm  or  neck  24,  which  is  inserted  up- 
ward into  a  gap  25  in  the  tube  16,  and  will 

play  laterally  in  the  upi^er  part  of  the  gap  95 
sufficiently  to  permit  the  stylus  lever  to  oc- 

cupy a  transverse  position  to  the  mandrel 
that  carries  the  records.  The  outer  or  rear 

end  of  the  neck  24  is  provided  with  a  trans- 

verse tubular  head  26  (see  Figs.  2  and  4),'  in  IOC which  is  loosely  journaled  the  end  portion 
27  of  a  curved  tubular  arm  28,  whose  rear 
end  carries  the  casing  29,  in  which  the  dia- 

phragm 30  is  arranged.  The  arm  portion 
27  is  closed  and  retained  in  its  j)lace  by  a  cap  105 
31,  screw-threaded  into  the  end  of  the  arm 
and  having  a  rim  or  flange  32  bearing  loosely 
against  the  end  of  the  tube  26.  The  casing 
29  is  provided  with  an  arm  33,  playing  in 
a  stirrup  34  on  the  arm  8  when  the  machine  116 
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is  in  operation,  and  is  supported  in  said 
stirrup  when  the  arm  8  is  raised  out  of  op- 

eration by  the  lever  6. 
The  diaphragm  30  may  be  made  of  any 

5  suitable  material  and  is  preferably  normally 
plane,  except  that  it  may  have  circular  cor- 

rugations. The  edges  of  it  may  be  held  be- 
tween soft  rings  35,  which  together  with  the 

diaphragm  are  held  in  place  by  a  metal  ring 
10  36,  which  may  be  either  threaded  into  the 

casing  or  held  therein  by  screws  37. 
Integral  with  the  ring  36,  or  secured 

thereto  by  screws  38,  is  a  supporting  bar  39, 
to  which  is  secured  by   screws   40   a  thin 

15  spring  metal  hanger  or  leaf  41,  whose  lower 
end  is  formed  with  two  legs,  which  straddle 
the  stylus  lever  42  and  are  secured  by  screws 
43  to  short  side  arms  44  of  said  lever.  From 

the  center  of  the  diaphragm  extends  down- 
20  wardly  a  light  springy  metal  rod  45,  whose 

lower  end  is  adjustably  held  in  the  adjacent 
end  of  the  stylus  lever  by  a  screw  46.  The 
other  end  of  the  lever  carries  the  stylus  13, 
and  has  affixed  to  it  one  end  of  a  preferably 

25  loop-shaped  spring  47,  of  which  the  upper 
end  48  is  inserted  in  a  short  arm  49  on  the 
casing  29  and  is  there  adjustably  secured  by 
a  screw  50. 

The   operation   of   the    device   has   been 
30  partly  stated  in  the  beginning  of  this  speci- 

fication, but  it  may  be  further  stated  that  as 
long  as  the  stylus  is  held  idle  away  from  the 
record  3,  the  spring  47  holds  the  stylus 
downward  and  the  diaphragm  bulged  u]D- 

35  ward  by  the  connection  wire  46,  and  when 
the  arm  8  is  lowered  so  that  the  stylus  gets 
into  proper  contact  with  the  record,  the 
weight  of  the  casing  29  and  the  parts  carried 
b}^  it  bends  the  spring  47,  which  spring  has 

40  its  tension  previously  regulated  by  the  screw 
60,  until  the  diaphragm  stands  in  a  plane 
position,  and  as  the  record  rotates  and  the 
stylus  is  vibrated  up  and  down  by  the  sound- 
producing  waves  or  indentures  of  the  rec- 

45  ord,  the  diaphragm  is  thereby  easily  .vi- 
brated more  or  less  above  and  below  its 

slackest  point  or  plane  joosition ;  and  as  the 
connections  41  and  46  are  without  pivots  or 
other  joints,  there  is  no  loss  of  motion,  but 

50  the  entire  motion  of  the  stylus,  and  also 
such  increase  thereof  as  may  be  secured  by 
arranging  the  hanger  41  more  or  less  away 
from  the  middle  of  the  stylus  lever  toward 

the  stylus,  will  be  transmitted  to  the  dia- 
-5:5  phragm. 

From  the  above  description  it  will  be  un- 

derstood that  the  main  new  elements  and 
features  of  the  invention  will  produce  a  very 
efficient  reproducer,  and  also  that  when  said 
parts  and  features  are  applied  to  a  record-  60 
ing  device,  the  latter  will  be  of  increased 
efficiency  to  produce  an  improved  record; 
and  that  such  record  when  operating  my  im- 

proved reproducer  will  give  the  nearest  pos- 
sible correct  reproduction  of  the  original  65 

sounds. 

What  I  claim  is : — 
1.  In  a  phonographic  recording  or  repro- 

ducing device,  the  combination  with  a  casing 
having  at  one  end  a  lug  and  at  its  base  a   70 
horizontal  bar,  a  diaphragm  secured  in  the 
casing,  a  stylus  lever  fulcrumed  intermedi- 

ate its  ends  to  the  horizontal  bar,  a  rod  con- 
necting one  end  of  said  lever  with  the  mid- 

dle of  the  diaphragm,  a  stylus  in  the  other   75 
end  of  the  lever,  and  a  spring  connecting  the 
stylus  end  of  the  lever  with  the  lug  on  the 
casing  and  acting  on  the  lever  to  maintain 
the  diaphragm  in  a  substantially  plane  po- 

sition when  the  stylus  is  engaged  with  the  80 
recording  or  record  surface. 

2.  In  a  phonographic  recording  or  repro- 
ducing device,  the  combination  with  a  cas- 

ing having  at  one  end  a  lug  and  at  the  base 
a  horizontal  bar,  a  diaphragm  secured  in  the  85 
casing,  a  stylus  lever  fulcrumed  intermedi- 

ate its  ends  to  the  horizontal  bar,  a  rod  con- 
necting one  end  of  said  lever  with  the  mid- 

dle of  the  diaphragm,  a  stylus  in  the  other 
end  of  the  lever,  and  a  spring  connecting  90 
the  stylus  end  of  the  lever  witli  the  lug  on 

the  casing  and  acting  on  the  lever  to  main- 
tain the  diaphragm  in  a  substantially  plane 

position  when  the  stylus  is  engaged  with  the 
recording  or  record  surface;  and  means  at  95 
the   lug   for   changing .  the   tension   of  the 
spring. 

3.  The  combination  with  a  sound  box  or 

casing  and  a  diaphragm  secured  therein,  of 
a  stylus  lever  having  one  end  connected  Avith  lOo 
the  diaphragm  and  the  other  or  stylus  end 
of  the  lever  provided  with  a  bow-shaped 
spring  having  at  one  end  an  arm,  said  cas- 

ing having  at  one  edge  a  lug  with  a  hole 
receiving  said  arm,  and  a  set-screw  holding  105 
the  arm  adjustably  in  the  hole. 

In  testimony  whereof  I  affix  my  signature, 

in  presence  of -two  witnesses. 
SAMUEL  W.  WYLIE. 

Witnesses : 
A.  L.  Knaut, 

J.  E.  McGregor. 

Copies  of  this  patent  may  be  oMained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 

I 
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UNITED  STATES  PATENT  OFFICE. 
JOSEPH  MARGULIES  LANDON,  OF  UPPER  NOKWOOD,  LONDON,  ENGLAND. 

TKITMPET. 

1,039,503. Specification  of  Letters  Patent.         Patented  June  11,  1913. 
Application  filed  March  11,  1910.     Serial  No.  548,667. 

To  all  vjJiom  it  may  concern: 
Be  it  known  that  I,  Joseph  Margulies 

Landon,  a  subject  of  the  King  of  Enghind, 
residing  at  20  Central  Hill.  Upper  Nor- 

6  wood,  in  the  county  of  London,  England, 
have  invented  certain  new  and  useful  Im- 

provements in  Trumpets,  and  do  hereby 
declare  the  following  to  be  a  full,  clear,  and 
exact  description  of  the  invention,  such  as 

10  will  enable  others  skilled  in  the  art  to  which 
it  appertains  to  make  and  use  the  same. 

This  invention  refers  to  talking  machines 
and  relates  especially  to  the  horn  or  sound 
amplifying  device  for  use  in  connection  with 

15  such  machine. 

Considerable  inconvenience  has  been  ex- 
perienced with  talking  machines  of  all 

classes  owing  to  the  fact  that  a  large  trumpet 
has  to  be  used  in  order  to  secure  the  best 

20  results,  which  trumpet  is  unsightly  and  also 
extremely  cumbersome  when  it  is  required 
to  transport  the  machine  from  place  to 
place.  Various  machines  have  already  been 
devised  fitted  in  cabinets,  with  a  sound  con- 

25  duit  located  in  the  cabinet,  but  it  is  found 
that  the  reproduction  from  a  machine  of 
this  type  is  not  so  satisfactory  as  when  the 
ordinary  trumpet  or  horn  is  used  owing  to 
the   restricted    dimensicms   of   the   trumpet 

30  and  to  the  lack  of  a  proper  bell  portion. 
My  present  indention  refers  to  a  method 

of  constructing  a  trumpet  either  alone  or  in 
connection  with  the  cabinet  containing  the 
talking   machine   in   such   a   way   that   the 

35  whole  trumpet  or  the  bell  portion  can  be 
folded  into  a  very  small  compass  and  yet 
when  opened  a  full-sized  trumpet  or  one  of 
any  required  dimensions  is  formed. 

It  will  be  understood  that  in  carrying  out 
40  my  invention  any  polygonal  arrangement 

may  be  emploA'ed  and  the  invention  is  not 
limited  in  this  respect  nor  to  the  exact  de- 

tails shown  and  described ;  still  for  the  pur- 
pose of  disclosure,  reference  is  had  to  the 

'^^  accompanying  drawings  illustrating  practi- 
cal embodiments  of  same  and  to  the  follow- 
ing description  referring,  for  simplicity 

only,  to  an  octagonal  aperture  with  a  cor- 
responding number  of  trumpet  sections,  but 

^0  it  will  be  understood  that  the  following  dis- 
closure is  merely  by  way  of  example  and 

the  constructional  form  may  be  varied 
largely  to  suit  the  requirements  of  special 
cases,  without  departing  from  the  spirit  of 

^^  the  invention. 
In  order  that  my  said  invention  may  be 

more  clearly  understood,  I  will  now  pro- 
ceed to  describe  by  vfnj  of  example  various 

methods  of  carrying  out  the  same  by  mak- 
ing either  the  bell  portion  or  the  whole  §o 

trumpet  from  a  number  of  sections  capable 
of  being  folded  into  a  small  space,  and  at- 

tachable either  to  a  cabinet  or  to  an  ordinary 
or  special  elboAv  in  connection  with  the 
sound  arm  of  the  talking  machine.  65 

In  the  drawings  Figure  1  is  an  elevation 
of  the  bell  portion  of  a  trumpet  formed 
from  folding  flaps  with,  the  flaps  closed; 
Fig.  2  is  a  similar  view  showing  the  flaps 
open;  Fig.  3  is  a  detail  of  the  fastening  of  70 
the  flaps  together.  Fig.  4  is  a  diagrammatic 
view  showing  a  device  such  as  that  illus- 

trated at  Figs.  1  and  2  attached  to  the  front 
of  the  cabinet  of  the  talking  machine.  Fig. 
5  shows  a  whole  trumpet  built  up  from  75 
hinged  flaps. 

Eeferring  to  the  method  of  carrying  out 
the  invention  shown  at  Figs.  1  to  3,  a  is  a 
square  board  or  framework  having  an  oc- 

tagonal hole  cut  therein.  Each  of  the  faces  80 
of  this  hole  is  beveled  off  at  b,  the  angle  of 
the  beveled  portion  depending  upon  the  an- 

gle at  which  the  flaps  are  to  open  out.  c,  d, 
e,  /,  g,  h,  j  and  k  are  eight  flaps.  These 
flaps  are  of  such  size  and  shape,  as  will  be  85 
seen  clearly  from  Fig.  2,  that  when  they  are 
opened  out  and  rest  against  the  beveled  por- 

tions h  of  the  framework  a  their  edges  ex- 
actly meet.  In  order  that  they  may  fold 

over  one  another  as  shown  in  Fig.  1,  each  90 
flap  is  shorter  at  the  bottom  than  the  pre- 

ceding flap,  and  the  flaps  are  attached  on 
the  sloping  edges  h  by  means  of  hinges  m, 
each  hinge  being  placed  slightly  higher  up 
the  slope  than  the  hinge  on  the  preceding  95 
flap.  It  will  thus  be  observed  that  the 
hinge  m  on  the  flap  c  is  higher  than  that  on 
the  flap  d,  so  that  when  the  last  flap  k  is 
reached  this  is  considerably  lower  than  its 
corresi^onding  slope  7i.  This  enables  the  flaps  100 
to  be  all  folded  over  one  another  as  shown  at 
Fig.  1,  as  before  stated,  and  yet  when  open  the 
outer  curved  portions  of  the  flaps  all  corre- 

spond, forming  a  regular  trumpet  bell  when 
in  position.  In  order  to  hold  the  flaps  in  105 
the  open  position  any  suitable  fastening  de- 

vice may  be  provided,  for  instance  the  one 
shown  at  Fig.  3,  where  each  flap  is  provided 

with  a  projection  n  taking  into  a  corre- 
sponding notch  or  cavity  p  in  the  next  flap.  HO 

Referring  to   Fig.   4  this  shows   a   dia- 
grammatic view  of  a  device  siich  as  that  de- 
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scribed  with  reference  to  Figs.  1  to  3  at- 
tached to  the  front  of  a  cabinet  of  a  talking 

machine.  It  will  be  understood  that  the 
tone  arm  connected  with  the  sound  box  is 

5  prolonged  into  or  communicates  with  a 
trumpet  which  is  bent  in  such  a  waj^  as  to 
avoid  the  motor  and  opens  at  the  side  of 
the  cabinet  at  the  bottom  of  the  flaps  at  the 
octagonal  aperture  in  the  frame  a. 

10  Eef erring  to  Fig.  5  this  shows  a  method 
of  constructing  an  entire  trumpet  accord- 

ing to  my  invention.  In  this  case  q  is  an 
octagonal  frame  made  with  a  series  of  steps, 
so  that  the  flaps  may  fold  flat  over  one  an- 

15  other  as  before  explained.  The  outer  flaps 
forming  the  bell  are  similar  to  the  flaps  c, 
d^  h  already  described.  To  the  other  side 
of  each  step  is  hinged  another  flap,  of  di- 

minishing taper,  r.     These  flaps  t  are  of 
20  such  taper  that  when  opened  out  and  their 

edges  meeting,  they  form  a  portion  of  a 
trumpet,  s  is  an  ordinary  elbow  joint  pro- 

vided with  a  socket  t^  into  which  the  smaller 
ends  of  the  flaps  r  take.    %b  is  a  stay  extend- 

25  ing  from  the  elbow  s  to  one  of  the  flaps  of 
the  bell  portion  to  .  steady  the  whole  and 
help  to  sustain  the  weight,  one  of  such  staj^s 
u  being  preferably  provided  at  each  side  of 
the  finished  trumpet. 

2^  Having  thus  described  a  practical  and 
preferred  embodiment  of  the  invention,  the 
particular  features  of  novelty  will  now  be 
pointed  out  more  succinctly  in  the  follow- 

ing claims : 
1.  A  trimipet  comprising  a  support  hav- 

ing a  polygonal  aperture  therein  and  a  plu- 

35 

rality  of  sectional  trumpet  flaps,  each  flap 
pivoted  at  its  inner  edge  to  said  support 
adjacent  an  edge  of  said  aperture  and  in 
a  position  offset  from  the  position  of  its  ̂ q 
adjacent  flaps,  whereby  said  flaps  may  be 
folded  into  a  flat  position  and  opened  to 
form  a  complete  bell,  substantially  as  de- 
scribed. 

2.  A  trumjDet  comprising  a  support  pro-  45 
vided   with    a   polygonal    aperture   having 
beveled  edge  faces,  and  a  sectional  tnimpet 
flap  pivotally  connected  to  each  beveled  face 
at  a  position  varying  from  the  pivotal  po- 

sition of  its  complementary  flaps,  substan-  50 
tially  as  described. 

3.  A  trumpet  comprising  a  central  sup- 
port having  a  polygonal  aperture  therein,  a 

plurality  of  sectional  trumpet  flaps,  each 
flap  pivoted  to  said  support  adjacent  an  55 
edge  of  said  aperture  on  one  side  of  said 
support,  fonning  the  bell  portion  of  the 
trumpet  when  assembled,  and  a  plurality  of 
sectional  flaps  similarly  connected  to  the  op- 

posite side  of  said  support  and  forming  a  60 
continuation  of  the  bell  portion  of  the 
trumpet,  the  whole  arranged  so  that  both 
sets  of  said  flaps  ma}^  be  folded  into  a  flat 
superposed  position,  substantially  as  de- 

scribed. 65 

In  testimony  whereof,  I  affix  my  signa- 
ture, in  presence  of  two  witnesses. 

JOSEPH  MARGULIES  LANDON. 

Witnesses : 
A.   E.   ViDAL, 

Thos.  Rowley. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
FRANK  X.   HOFBAUEE, OF  EAST  ORANGE,   NEW  JERSEY,   ASSIGNOR  TO  GEORGE   S. 

IDDINGS,  OF  CLEVELAND,  OHIO. 

SUPPORT  FOR  CYLINDRICAL  SOUND-RECORDS. 

1 ,029,808. Specification  of  letters  Patent.  Patented  Juiie  18,  1913. 
Application  filed  November  3,  1910.     Serial  No.  590,468. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frank  X.  Hofbatjer, 

a  citizen  of  the  United  States,  residing  at 
East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Supports 
for  Cylindrical  Sound-Eecords,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  talking  machines 
10  of  the  type  employing  sound-records  of  cy- 

lindrical form  and  has  reference  more  par- 
ticularly to  the  construction  of  the  supports 

on  which  the  sound-records  are  mounted  in 
such  machines. 

15  In  talking  machines  using  cylindrical 
sound-records,  it  is  common  to  provide  a 
mandrel  for  supporting  the  record  provided 
with  a  tapered  exterior  surface  and  the  in- 

terior of  the  record  is  also  slightly  tapered 
20  so  that  when  the  record  is  mo\ed  upon  the 

mandrel  it  will  come  to  rest  in  a  position  in 
which  it  is  held  firmly. 

In  different  records,  and  particularly  in 
records  put  out  by  different  manufacturers, 

25  the  size  of  the  opening  through  the  record 
varies,  and,  with  the  forms  of  supj)orts  for 
cylindrical  sound-records  now  commonly 
used,  this  variation  causes  a  proportionate 
variation  in  the  position  in  which  the  rec- 

30  ord  is  held  upon  the  mandrel  lengthwise  of 
the  mandrel. 

In  some  machines,  as  for  instance  those  of 

tlie  magazine  t3'pe,  it  is  important  that  the 
record  always  assume  the  same  position  lon- 

35  gitudinally  of  the  support  in  order  that 
proper  coaction  with  the  reproducing  mech- 

anism maj^  be  obtained  and  the  record  must 
be  held  in  this  position  with  sufficient  rigid- 

ity to  preclude  movement  thereof  relatively 
40  to  the  support  during  the  operation  of  the 

machine. 

The  present  invention  involves  the  pro- 
vision of  a  support  for  a  cylindrical  sound- 

record  specially  constructed  so  as  to  fulfil 
45  the  conditions  above  set  forth  without  de- 

tracting from  the  facility  with  which  the 
record  may  be  placed  upon  it  or  removed 
therefrom.  In  accordance  with  the  inven- 

tion, a  support  is  provided  having  a  ta- 
50  pered  cylinclrical  surface  on  which  the  rec- 

ord is  received  and  at  the  end  of  this  sur- 

face a  stop  projection,  preferably  a  circum- 
ferential flange,  against  which  the  end  of  a 

record  abuts  so  that  in  every  case  the  rec- 
55  ord  will  lie  upon  the  mandrel  in  the  same 

position  relatively  to  the  length  of  the  man- 
drel.. The  tai^ered  cylindrical  surface  of 

the  mandrel  is  so  made  that  it  can  yield  ra- 
dially and  the  parts  thereof  are  pressed  out- 

wardly to  a  predetermined  extent  with  a  60 
yielding  pressure;  in  this  wa}^  the  records 
will  alwaj's  be  held  firndy  upon  the  man- 

drel when  moved  thereon  into  coaction  with 

the  stop  though  there  be  considerable  vari- 
ation in  their  interior  diameter.  The  out-  65 

ward  movement  of  the  parts  forming  the 
cylindrical  surface  is  suitably  limited  so 
that  in  no  case  would  the  smaller  end  of  the 
support  be  expanded  to  such  extent  that  a 
record  would  not  slide  thereon  readil3\  70 

The  mechanism  whereby  the  exterior  sur- 
face of  the  support  is  made  adjustable  in  di- 

ameter and  subjected  to  yielding  pressure  is 
simple  in  construction  and  may  be  manu- 

factured at  A^ery  low  cost.  75 
The  preferred  embodiment  of  the  inven- 

tion is  illustrated  in  the  accompanying 

drawings  in  which — - 
Figure  1  is  a  plan  view  of  the  support 

showing  a  record  thereon  in  section.  Fig.  2  80 
is  a  longitudinal  sectional  view  of  the  sup- 

port. Fig.  3  IS  a  longitudinal  sectional  view 
of  the  support  at  right  angles  to  the  sec- 

tion of  Fig.  2  and  Fig.  4  is  a  transverse  sec- 
tion on  line  4 — 4  of  Fig.  3.  85 

Referring  to  these  drawings,  1  indicates 
the  shaft  of  the  mandrel  or  support  and  2 
and  3  are  heads  secured  thereon.  Extend- 

ing between  these  heads  are  two  or  more 
rods  4  i^arallel  to  shaft  1  but  at  a  distance  90 
therefrom,  preferably  near  the  periphery  of 
heads  2  and  3.  These  rods  4  form  pivotal 

supports  for  parts  5  and  6  forming  the  cj- 
lindrical  tapered  surface  of  the  mandrel. 
In  the  present  instance  two  of  these  parts  95 
are  employed,  each  consisting  of  a  wall  7 
of  semi-circular  cross-section  and  semi-cir- 

cular end-pieces  8  at  the  ends  of  this  wall 
7.  The  walls  7  of  the  two  pai'ts  form  a 
practicallj^  complete  cylinder  tapered  slighth^  100 
and  of  a  length  approximately  the  same  as  a 
sound-record.  The  end-pieces  8  have  semi- 

circular half-bearings  formed  therein  and 
bear  upon  the  shaft  1.  The  end-pieces  8  of 
each  part  5  and  6  have  alined  openings  105 
therein  through  which  a  shaft  4  extends  so 
that  each  part  5  and  6  can  turn  about  its 
shaft  4  as  a  center ;  such  turning  movement, 
however,  is  limited  by  stops  9  projecting 
through  the  head  2  and  entering  loosely  into  no 
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openings    formed     in    the     adjacent     end- 
pieces  8. 
Mounted  upon  shaft  1  is  a  cross-head  10 

adapted  to  turn  loosely  on  the  shaft.  At  the 

5  ends  of  this  ci-oss-head  are  pins  11  project- 
ing laterally  between  the  end-pieces  8  of  the 

parts  5  and  6.  Also  secured  to  the  cross- 
head  10  is  a  leaf -spring  12,  one  end  of  which 
projects  under  one  of  the  rods  4  and  presses 

10  thereon  in  a  direction  to  turn  the  cross-bead 
about  shaft  1.  When  the  cross-head  is  so 
turned  by  spring  12,  the  pins  11  thereon  en- 

gage the  edges  of  the  end-pieces  8  adjacent 
to  head  2  and  turn  the  parts  5  and  6  about 

15  the  rods  4.    The  head  2  is  of  such  diameter 
that  it  projects  beyond  the  parts  5  and  6 
when  those  parts  are  moved  radially  out- 

ward as  far  as  is  permitted  by  the  stops  9. 
In  using  a  machine  equipped  with  this 

20  form  of  support,  a  cylindrical  record  14  is 
mounted  upon  the  support  by  moving  it 
over  the  parts  5  and  6  until  its  end  engages 
the  projecting  edge  of  the  head  2  whereupon 
lengthwise   movement   of  the   record   rela- 

25  tively  to  its  support  is  arrested.  This  in- 
sures that  the  record  will  be  in  the  proper 

position  with  relation  to  the  reproducing 
mechanism.  As  the  record  is  moved  thus, 
the  parts  5  and  6  will  yield  and  move  ra- 

30  dially  inwai-d  to  such  extent  as  may  be  neces- 
sary, the  parts  turning  about  the  rods  4  and 

against  the  tension  of  the  spring  12.  Wlien 
the  record  has  reached  the  end  of  this  move- 

ment with  its  end  against  the  head  2,  the 
35  s^Dring  12  acts  on  cross-head  10  to  turn  it 

about  shaft  1  and  the  pins  11  on  the  cross- 
head  press  on  the  end-pieces  of  the  parts  5 
and  6  so  that  those  parts  are  subjected  to 
pressure  tending  to  turn  them  about  rods  4 

40  radially  outward.  This  causes  the  parts  5 
and  6  to  press  against  the  interior  walls  of 
the  record  with  a  force  quite  sufficient  to 
cause  the  record  to  be  helcl  tightly. 

It  will  thus  be  seen  that  with  this  form 

of  support  cylindrical  records  varying  in  45 
internal  diameter  anay  be  mounted  with  the 
requisite  rigidity  upon  the  support  and  all 
in  the  same  position  relatively  to  the  lengih 
of  the  support.  Furthermore,  the  construc- 

tion whereby  these  desirable  characteristics  50 
are  obtained  is  very  simple  and  capable  of 
manufacture  at  very  low  cost. 
Having  described  my  invention,  what  I 

claim  as  new  therein  and  desire  to  secure  by 
Letters  Patent  of  the  United  States  is:  55 

1.  A  support  for  a  cylindrical  sound- 
record,  comprising  a  shaft,  two  heads  se- 

cured thereon,  rods  extending  between  said 
heads,  parts  pivotally  mounted  on  said  rods 
and  presenting  a  substantially  cylindrical  60 
tapered  exterior  surface,  a  cross-head  loosely 
mounted  on  said  shaft  within  said  parts  and 
coacting  at  each  end  with  one  of  said  parts, 

and  a  spring  engaging  said  cross-head  and 
acting  thereon  to  turn  the  cross-head  upon  G5 
said  shaft  and  thus  actuate  said  pivotally 
mounted  parts,  substantially  as  set  forth. 

2.  A  support  for  a  cylindrical  sound- 
record  comprising  a  shaft,  two  heads  secured 
thereon,  rods  extending  between  said  heads,  70 

parts  pivotally  mounted  on  said  rods  pre- 
senting a  substantially  cylindrical  tapered 

exterior  surface,  a  cross-head  loosely  mount- 
ed on  said  shaft  within  said  parts  and  pro- 

vided with  projections  each  engaging  one  75 

of  said  parts  and  a  single  flat  spring  coact- 
ing with  the  cross-head  and  one  of  said  rods 

and  acting  to  turn  the  cross-head  upon  said 
shaft,  substantially  as  set  forth. 

This   specification   signed   and   witnessed  80 
this  1st  day  of  November,  1910. 

FRANK  X.  HOFBAUEE. 

Witnesses : 
D.  S.  Edmonbs, 
Joseph  F.  Collins. 

Copies  of  tMs  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  ALBERT  WHITMAN,  OF  GRANTWOOD,  NEW  JERSEY. 

APPARATUS  EOR  MAKING  PHONOGRAPH-RECORDS. 

1,030,364.  Specification  of  Letters  Patent.         PatentedJuiieSo,  1913. 
Application  filed  September  28,  1910.     Serial  No.  584,189. 

To  all  whom  it  may  concern: 
Be  it  kno^Yn  that  I,  James  Albert  Whit- 

man, a  citizen  of  the  United  States,  and  a 
resident  of  Grantwood,  in  the  county  of 

5  Bergen  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Apparatus  for  Maldng  Phono- 
graph-Eecords.  of  which  the  following  is  a 
.specification. 

10  This  invention  relates  to  apparatus  for 
making  phonograph  records.  Its  organi- 

zation comprises  means  for  evenly  forcing 
or  pressing  a  tube  of  celluloid,  a  paper 
tube  coated  with  celluloid,  or  a  C3'lindrical 

15  surface  of  any  other  suitable  material 
against  a  matrix  from  which  a  sound  record 
is  to  be  taken. 

The  invention  is  characterized  by  its 
means  of  mechanically  and  uniformly  press- 

20  ing  a  tube  against  the  impressions  of  a 
matrix. 

In  the  accompanying  drawings  Figure  1 
shows  an  elevation  partly  in  section  of  one 
form  of  my  invention.  Fig.  2  shows  a  top 

25  plan  A'iew  of  Fig.  1,  Fig.  3  is  a  section  of 
Fig.  1  on  the  line  3,  3.  Fig,  4,  shows  an 
enlarged  partial  section  of  Fig.  3  on  the  line 
4,  4,  Fig.  5  represents  an  elevation  and  par- 

tial longitudinal  section  of  a  modification 
30  of  the  invention.  Fig.  6  shows  a  section  of 

Fig.  5,  on  the  line  6,  6,  Fig.  7  represents 
an  elevation  and  partial  section  of  another 
form  of  the  invention  and  Fig.  8  shows  a 
top   plan   view    of   Fig.   7   with   a   portion 

35  thereof  broken  away. 
Eeferring  to  Figs.  1  to  4,  a  plurality  of 

segmental  j^ressing  bars  20  are  shown  with 
the  tapered  inner  ends  21.  Cross  grooves 
22  extend  from  the  inner  faces  23  of  said 

40  bars  and  longitudinal  indentations  25  are 
formed  on  the  outer  surfaces  thereof.  A 
central  clamping  bolt  26  with  the  head  27, 
threaded  end  28  and  nut  29  is  shown  in  the 
axial  line  of  the  plurality  of  the  segmental 

45  pressing  bars.  Frustum  shaped  pressing 
plugs  30  and  31  are  slidably  supported  on 
the  bolt  26,  and  collars  32  fitted  on  the  said 
bolt  engage  the  grooves  22  to  assist  in  main- 

taining the  pressing  bars  in.  proper  opera- 
50  tive  positions,  although  the  said  collars 

may  be  omitted.  The  plug  30  may  be  se- 
cured to  the  bolt  26,  or  may  be  formed 

therewith.  In  the  longitudinal  indentations 
25   of   the    bars   20    are   located   the   cover 

55  strips  36  which  cover  the  joints  35  between 
the    accompanying   sides    of   the   bars    20. 

Over  both  the  outside  surfaces  of  the  bars 
20,  and  the  strips  36  is  forced  the  cushion 
tube  38  of  rubber  having  a  cloth  cover  39. 

The  apparatus  thus  far  described  is  shown  „-. 
within  the  barrel  or  tube  40  of  celluloid  or 
other  suitable  material,  which  is  to  take  im- 

pressions  from   the   matrix  41   represented 
on  the  outside  of  said  barrel  or  tube  40. 

To   use   the   invention   the   parts   are   lo-  gg 
cated  as  shown  in  said  Figs.  1  to  4,  and  the 
operator   screws   up   the   nut   29   before   or 
while    the    matrix    is    being    heated.     This 
will  cause  the  pressing  plugs  30  and  31.  to 
bear   against    the   tapered   ends   21    of   the  ̂ q 
pressing  bars  20.  and  the  tube  40  will  be 
evenly   and   uniformly  pressed  against   the 
inner  surface  of  the  matrix  41  to  receive  the 
impressions  therefrom.     The  operator  then 
releases  the  nut  29  which  allows  the  cush-  yg 
ion  tube  38  to  force  the  pressing  bars  20 
together,  to  allow  the  separation  of  the  bar- 

rel 40  from  the  matrix  41,  before  the  latter 
has  shrunk  to  its  normal  diameter.     It  will 

be  noted  that  a  second  function  of  the  cush-  gQ 
ion  tube  38  is  to  provide  a  uniform  and  elas- 

tic bed  or  support  for  the  barrel  40  when 
the  latter  is  pressed  against  said  matrix. 

In  Figs.  5  and  6  the  invention  is  modified 
by  securely  fastening  pins  50  to  the  central  gg 
clamping  bolts  26.  and  guide  openings  51 
are  formed  in  the  segmental  pressing,  bars 
20  for  said  pins  50.  By  these  means  the 
said  bars  are  guided  in  their  movements  to 
and  from  the  said  bolt  26.  go 

In  Figs.  7  and  8  the  invention  is  shown  to 
comprise  a  plurality  of  segmental  pressing 
bars  55,  which  have  the  slots  56  extending 
from  their  inner  surfaces  and  adjacent  to 
their  ends.  Pins  57  in  said  bars  pass  95 
through  said  slots  56  and  have  pivoted 
thereon  the  links  58  and  59.  In  the  axial 
center  of  the  plurality  of  the  segmental 

pressing  bars  55  is  located  the  central  clamp- 
ing screw  60,  with  the  right  hand  threads  loo 

61  at  one  end,  and  the  left  hand  threads  62 
at  the  other  end.  With  the  thi'eads  61  is 
engaged  the  nut  63  and  with  the  threads  62 
is  engaged  the  nut  64.  Slots  65  are  formed 
in  the  nut  63  and  through  which  pass  pins  105 
66  that  engage  the  links  58  thereto.  In  the 
nut  64  are  formed  slots  68  through  which 
pass  pins  69  for  the  links  59.  The  ends  of 
the  screw  60  terminate  in  the  square  shanks 
70  and  71,  and  a  wrench  72  can  be  applied  no 
to  either  of  said  shanks.  At  the  ends  of  the 
bars  55  are  located  the  guide  rings  75,  which 
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have  formed  therewith  the  radial  slots  76, 
and  screws  77  extending  from  the  ends  of 
the  bars  55  to  engage  the  slots  76. 
Having  described  my   invention   what  I 

5  desire  to  secure  by  Letters  Patent  and  claim 
is: 

1.  In  an  apparatus  for  making  phono- 
graph records  the  combination  of  a  plurality 

of  segmental  pressing  bars,  pressing  plugs 
10  engaging  said  bars,  longitudinal  cover  strips 

over  the  adjacent  sides  of  each  pair  of  said 
bars  and  a  cushion  tube  encircling  said  bars 
and  strips. 

2.  In   an   apparatus   for  making  phono- 
15  graph  records  the  combination  of  a  central 

clamping  bolt,  threads  formed  on  the  bolt, 
a  nut  in  engagement  with  the  threads,  a  pair 
of  frustum  shaped  pressing  plugs  connected 
up  with  the  bolt  with  one  axially  slidable 

20  on  the  bolt  and  bearing  against  said  nut.  a 
plurality  of  pressing  bars  encircling  said 
bolt,  cover  strips  over  the  joints  between 
the  adjacent  sides  of  said  pressing  bars  and 
a    cushion    tube    encircling    said   bars    and 

25  strips,  to  bear  against  a  tube  to  force  the 
latter  against  a  matrix. 

3.  In  an  apparatus  for  making  phono- 
graph records  the  combination  of  a  central 

clamping  bolt,  threads  formed  on  the  bolt, 
30  a  nut  in  engagement  with  the  threads,  a 

pair  of  plugs  connected  up  with  the  bolt 
with  one  axially  slidable  on  the  bolt  and 
bearing   against   said   nut,    a    plurality   of 

pressing    bars    encircling    said   bolt,    cover 
strips  over  the  joints  between  the  adjacent  35 
sides  of  said  pressing  bars,  a  cushion  tube 
encircling  said  bars  and  strips,  and  a  cover 
for  said  cushion  tube. 

4.  In  an  apparatus  of  the  character  de- 
scribed the  combination  of  a  central  clamp-  40 

ing  bolt,  a  pair  of  collars  on  the  bolt,  a  pair 
of  frustum  shaped  pressing  plugs  connected 
up  with  the  bolt,  a  plurality  of  segmental 
pressing  bars  having  indentations  on  their 
outer  surfaces  and  with  grooves  extending  45 
from  their  inner  surfaces,  the  latter  to  reg- 

ister with  the  collars  on  the  bolt,  tapered 

ends  on  the  bars  to  register  with  the  press- 
ing plugs,  threads  on  the  bolt,  a  nut  engag- 
ing said  threads  to  bear  against  one  of  the  50 

pressing  plugs,  longitudinal  cover  strips  in 
the   indentations    of   the   pressing   bars   to 
cover  the  joints  between  the  adjacent  sides 

of  the  pressing  bars,  a  cushion  tube  encir- 
cling said  bars  and  strips,  and  a  cover  over  ̂ ^ 

said  cushion  tube  to  bear  against  a  pliable 
tube  to  force  the  latter  against  a  matrix  to 
form  impressions  on  the  pliable  tube. 

Signed  in  the  borough  of  Manhattan  in 
the  county  of  New  York  and  State  of  New  60 
York  this  24th  day  of  September  A.  D.  1910. 

JAMES  ALBEET  WHITMAN. 

Witnesses : 
Maktin  Zimansky, 
Chas.  C.  GiLii. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
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BACK-SPACER  FOR  DICTAPHONES. 

1,030,740. Specification  of  Letters  Patent.  Patented  June  35,  1913. 
Application  filed  August  29,  1911.     Serial  No.  646,719. 

To  all  whora  it  may  concern: 
Be  it  laiown  that  I,  Tho^ias  H.  ISIacdonald. 

of  Bridgeport,  Connecticut,  have  invented 
a  new  and  useful  ImproAement  in  Back- 

5  Spacers  for  Dictaphones,  which  invention 
i-  fully  set  forth  in  the  following  .specifica- 
tion. 

This  invention  relates  to  dictaphones,  or 
that  class  of  talking  machines  designed  for 

10  taking  dictation  which  is  subsequently 
transcribed,  and  more  particularly  to  the 
reproducing  portion  or  element  of  the  ma- 
chine. 

In  machines  of  this  character,  it  is  desir- 
15  able  for  the  operator  who  is  transcribing 

the  record  to  repeat  certain  portions  of  the 
record,  that  is.  to  place  the  reproducer  back 
for  a  short  distance,  in  order  that  the  last 
portion   of  the. record  reproduced  may  be 

20  repeated. 
The  particular  object  of  the  present  in- 

vention is  to  provide  a  simple  and  efficient 
means  for  throwing  the  reproducer  back 
for   a   short   distance   over  the   record;   in 

2  5  other  words,  to  back  space  the  reproducer 
for  the  purpo.se  of  securing  the  repetition 
of  the  part  of  the  record  that  has  just  been 
reproduced. 

"^Yith  this  object  in  view,  the  invention 
30  consists  in  the  construction,  combination 

and  arrangement  of  elements  hereinafter 
more  fully  described,  and  then  pointed  out 
in  the  claims. 

The  inventive  idea  is  capable  of  receiving 
35  a  variety  of  mechanical  expressions,  one  of 

Avhich,  for  the  purpose  of  illustrating  the 
invention,  is  .«hown  in  the  accompanying 
draAvings.  in  which — 

Figure  1  is  an  end  elevation  of  a  machine, 
40  Avith  parts  .shown  in  section,  taken  on  line 

2 — 2.  Fig.  2.    Fig.  2  is  a  broken  plan  view 
thereof:   Figs.  3  and  4  are  broken  details 
of  portions  of  the  back-spacing  device. 

Referring  to  the  drawings,  in  which  like 
45  reference  numerals  indicate  like  parts.  1 

indicates  the  record  carried  on  a  suitable 
mandrel,  and  revolved  by  a  suitable  motor 
mounted  in  the  framework  of  the  machine, 
in  the  usual  manner.     2  indicates  the  re- 

50  producer  mounted  on  the  usual  or  any  suit- 
able carriage.  traA-eling  on  the  slide  rod  3 

longitudinally  past  the  record,  being  pro- 
pelled by  means  of  the  feed  nut  4  engaging 

the  feed  scrcAA^  5,  which  is  propelled  by  the 

60 

motor  of  the  machine.  The  carriage  is  pro- 
vided with  the  usual  slecA'e  6  embracing  the 

slide  rod  3.  and  with  a  downwardly  depend- 
ing guide  arm  7  embracing  the  guide  rod  8. 

All  of  the  parts  thus  described  are  of  the 
usual  or  any  suitable  construction,  and  do 
not  form  any  specific  part  of  the  present 
inA'ention.  and  therefore  need  not  be  more 
fully  described. 
Mounted  to  turn  on  the  sleeve  of  the  car- 

riage 6,  between  a  part  of  the  carriage  9  65 
and  a  collar  10.  fixed  on  the  sleeve  6  by 
means  of  two  .set  screws  11  and  12,  is  a 
hub  13.  having  an  outwardly  projecting 

arm  or  lever  14.  Avhich  is  proA-icled  on  its 
end  with  a  button  15  to  fit  the  finger  of  the  70 
operator.  In  a  recess  on  the  left  hand  end 

of  the  hub  or  .'^leeA'e  13  is  a  coiled  spring  10. 
reacting  between  an  abutment  17  on  the 

hub  or  sleeA-e  13  and.  the  squared  end  of  a 
pin  18  projecting  from  the  collar  10  (see  75 
Fig.  2).  The  hub  or  sleeve  13  is  provided 
•with  a  cut-out  portion  or  slot  19,  into  which 
projects  the  end  of  a  lever  20  rigidly  se- 

cured to  the  feed  nut  shaft  21,  which  shaft 
is  mounted  to  turn  in  suitable  bearings  in  80 
the  frame,  the  shaft  being  squared  to  fit 
a  square  hole  in  the  feed  nut.  as  shown, 
in  order  to  insure  a  positive  motion  or  turn- 

ing of  the  feed  nut  with  the  shaft. 
Pivoted  on  a  .stud  22  on  the  sleeve  or  85 

hub  13  is  a  pawl  23.  to  which  is  secured  one 
end  of  a  coiled  spring  24,  the  other  end  of 
said  .spring  being  secured  to  a  part  of  the 
hub  or  sleeve  13.  The  turning  movement 
of  the  pawl  23  is  limited  in  one  direction 
by  the  stop  pin  25  engaging  a  shoulder  on 
the  sleeve  or  hub  13. 

Mounted  on  the  framework  of  the  ma- 
chine is  a  ratchet  rack  26,  in  position  to  be 

engaged  by  the  nose  of  the  pawl  23  when 
the  operating  IcA'er  14  is  depressed  against 
the  tension  of  the  spring  16.  A  screw  27 
is  fast  to  the  sleeve  or  hub  13.  and  projects 
outward  through  a  slot  28  formed  in  the 
collar  10. 

Operation :  Assuming  the  parts  to  be  in 
reproducing  position,  as  showm  in  Fig.  1. 
when  the  operator  desires  to  set  back  the 
reproducer  point  for  the  purpose  of  repeat- 

ing a  portion  of  the  record,  she  presses  105 
the  button  15  doAvnward,  thereby  turning 
the  hub  or  sleeve  13,  and  compressing  the 

coiled  spring  16.    By  reason  of  the  engage- 

90 
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100 
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ment  of  the  lever  20  in  the  slot  or  opening 

19  of  the  sleeA-e  13,  the  feed  nut  shaft  21 
is  turned,  thei-eby  lifting  the  feed  nut  -L 
off  of  the  feed  screw  5  against  the  tension 

5  of  siDring  29,  and  at  the  same  time  causing 
the  upwardly  projecting  arm  30  of  the  feed 
nut  to  engage  the  lever  arm  31  on  the  re- 

producer, and  lift  it  so  as  to  remove  the 
stylus  point  from  contact  with  the  record. 

10  The  same  downward  depression  of  the  but- 
ton 15,  with  the  consequent  turning  of  the 

hub  or  sleeve  13,  brings  the  pawl  23  into 
engagement  with  the  ratchet  rack  2G,  and 
the  continued  turning  movement  of  the  hub 

15  or  sleeve  13  causes  the  pawl  to  act  in  the 
nature  of  a  toggle,  thereby  forcing  hub  or 
sleeve  13,  and  with  it  the  carriage  of  the 
machine,  from  right  to  left,  as  shown  in 
full  and  dotted  lines  in  Fig.  3.  that  is.  for 

20  a  slight  distance,  preferably  about  1/32  of 
an  inch,  therebj^  giving  the  reproducer  point 
the  set-back  desired  to  secure  the  proper 
repetition.  If  desired,  the  depressing  ac- 

tion on  the  button  15  may  be  repeated  sev- 
25  eral  times  to  set  the  cari'iage  back  still 

farther.  The  turning  movement  of  the 
sleeve  or  hub  13  on  the  carriage  sleeve  6  is 

limited  by  the  engagement  of  the  screw- 
pin  27  in  the  slot  28.  while  the  pawl  23  is 

30  always  retained  in  its  proper  position  by 
the  torsion  spring  24,  which  holds  the  stop 
pin  25  against  the  shoulder  on  the  hub  or 
sleeve  13. 
What  is  claimed  is: — 

35  1.  In  a  talking  machine,  the  combination 
of  a  reproducer,  a  carriage  therefor,  a  track 
or  way  for  said  carriage,  a  sleeve  on  said 
carriage,  a  collar  on  said  sleeve,  a  hub 
mounted  to  turn  on  said  sleeve  and  project- 

40  ing  into  said  collar,  a  lever  attached  to  said 
hub  to  actuate  the  same,  a  toggle-pawl  on 
said  hub  and  a  rack  on  the  frame  of  the 
machine  in  position  to  be  engaged  by  said 
pawl  when  the  hub  is  turned  b}^  the  lever. 

45  2.  In  a  talking  machine,  the  combination 
of  a  carriage  Avay,  a  reproducer-carriage 
moving  on  said  Avay,  a  carriage  propelling- 
nut  and  screAV,  a  collar  mounted  on  said 
carriage,  a  hub  mounted  to  turn  on  said 

50  carriage  and  projecting  into  said  collar,  a 
lever  for  turning  the  hub  in  one  direction,  a 

spring  for  turning  said  hub  in  the  other  di- 
rection, a  stop  limiting  the  turning  move- 

ment of  the  hub,  a  rack  on  said  machine 

and  a  pawl  on  said  hub  engaging  said  rack  55 
Avhen  turned  in  one  direction  only. 

3.  In  a  talking  machine,  the  combination 
of  a  reproducer,  a  carriage  therefor,  a  track 

or  wa}'^  for  said  carriage,  a  sleeve  on  said 
carriage,  a  collar  fixedly  mounted  on  said  60 
sleeve,  a  hub  mounted  to  turn  on  said  sleeve 
and  projecting  into  said  collar,  a  spring 
interposed  and  reacting  between  said  collar 
and  hub,  a  lever  attached  to  said  hub  to 

operate  the  same,  a  toggle-pawl  on  said  hub,  65 
and  a  rack  on  the  frame  of  the  machine  in 

position  to  be  engaged  bj-  said  pawl  when 
the  hub  is  turned  by  the  IcA'er. 

4.  In  a  talking  machine,  the  combination 
of  a  reproducer,  a  carriage  therefor,  a  track  70 
or  way  for  said  carriage,  a  sleeve  on  said 
carriage,  a  collar  fi.iedly  mounted  on  said 
sleeve,  a  hub  mounted  to  turn  on  said  sleeve 

and  projecting  into  said  collar,  a  compres- 
sion spring  interposed  and  reacting  betAveen  75 

said  collar  and  hub.  a  lever  attached  to  said 

hub  to  operate  the  same,  a  toggle-pawl  on 
said  hub,  means  for  limiting  the  movement 
of  said  pawl,  and  a  rack  on  the  frame  of 
the  machine  in  position  to  be  engaged  by  80 
said  pawl  when  the  hub  is  turned  by  the 
lever. 

5.  In  a  talking  machine,  the  combination 
of  a  reproducer,  a  carriage  therefor,  a  track 
or  way  for  said  cai;riage,  a  feed  screw,  a  85 
sleeve  on  said  carriage,  a  hub  mounted  to 
turn  on  said  sleeve  and  provided  Avith  a  slot, 

a'lever  attached  to  said  hub  to  operate  the 
same,  a  toggle-paAvl  on  said  hub,  a  rack 
on  the  frame  of  the  machine  in  position  to  90 
be  engaged  by  said  paAvi  when  the  hub  is 
turned  by  the  lever,  an  arm  engaging  the  re- 

producer at  one  end  and  the  feed  screw  at 
the  other,  a  pivot  for  said  arm,  a  lever 
mounted  on  said  pivot  and  engaging  said  9o^ 
slot  whereby  depression  of  the  lever  at- 

tached to  the  hub  remo\'es  the  st3'lus  from 
the  record,  disengages  the  arm  from  the 

feed  screAV  and  moA'es  the  carriage  rear- 
ward. 100 

In  testimony  Avhereof  I  have  signed  this 

specification  in  the  loresence  of  Iavo  sub- 
scribing witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses : 
Margaret  Murray, 
Sophie  B.  Macdonald. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  xohom  it  raay  concern: 
Be  it  known  that  I,  George  C.  La  Moux- 

TAix,  a  citizen  of  the  United  States,  resid- 
ing at  Marshalltown,  in  the  county  of  Mar- 

5  shall  and  State  of  Iowa,  have  invented  a 
certain  new  and  useful  Trimmer  for  Phono- 
graph-Eecords,  of  which  the  following  is  a 
specification. 

It  is  my  purpose  to  provide  an  attachment 
10  for  phonographs  of  very  simple,  durable  and 

inexpensive  construction  which  may  be 
readily  attached  to  or  detached  from  the 
frame  which  holds  the  reproducing  instru- 

ment in  an  ordinary  phonograph. 
15  It  is  a  further  object  of  my  invention  to 

provide  such  an  attachment  in  the  nature  of 
a  trimmer  or  shaver  for  phonograph  records, 
whereby  the  records  may  be  trimmed  or 
shaved  off  for  further  use,  which  trimmer  is 

20  readily  and  easily  adjustable  to  cut  to  any 
desired  depth. 
A  further  object  is  to  provide  such  a  de- 

vice so  constructed  and  arranged  that  it  will 
not  break  or  chip  the  record  but  will  trim 

25  such  records  smoothly,  regularly  and  evenly, 

thereb}''  preparing  a  smooth,  even  surface 
for  receiving  a  new  impression. 
A  further  object  is  to  provide  such  a  de- 

A'ice  which  at  all  times  presents  the  cutting 
30  edge  to  the  record  at  the  same  angle,  thus 

causing  a  true  and  even  cut. 
A  further  object  is  to  provide  such  a  de- 

vice which  holds  the  cutting  instrument  in 
exactly  the  same  position  during  the  trim- 

35  ming  of  a  record. 
My  invention  consists  in  certain  details, 

in  the  construction,  arrangement  and  combi- 
nation of  tlie  various  j)arts  of  the  device, 

whereb}'   the  objects  contemplated  are  at- 
40  tained,  as  hereinafter  more  fully  set  forth, 

pointed  out  in  my  claims,  and  illustrated  in 
the  accompanying  drawings,  in  which : 

Figure  1  shows  a  side  elevation  of  a  trim- 
mer for  phonograph  records  embodying  my 

45  invention.  Fig.  2  shows  a  top  or  plan  view 
of  said  trimmer.  Fig.  3  shows  a  central, 
sectional  view  through  my  trimmer  and 
parts  of  a  phonograph  showing  my  trimmer 
installed  in  position  for  use. 

50  My  improved  trimmer  for  phonogTaph 
records  is  designed  especially  for  use  with 
phonographs  using  cylindrical  records  and 
is  also  designed  to  be  secured  to  the  ordi- 

nary arm   or  bracket  in  which  the  repro- 
ducer is  held.  55 

In  the  accompanying  drawings,  I  have 
used  the  reference  numeral  10  to  indicate  the 
base  of  a  phonograph.  Mounted  on  the  base 
is  an  arm  11  provided  with  means  for  hold- 

ing the  rei^roducer.  On  the  conical  block  60 
ll''  is  a  cylindrical  record  12  which  is  ro- 

tated by  the  phonograph  in  the  direction  in- 
dicated by  the  arrow  in  Fig.  3. 

]\Iy  improved  trimmer  comprises  a  body 
■portion  14  comprising  a  flat  metal  plate  ap-  65 
proximately  circular  in  form  having  lateral 
projections     1.5     and     downwardlv     turned 
flanges  16  which  alternate  with  said  projec- 

tions 15.    In  one  of  the  projections  15,  near- 
est the  screw  18  which  will  hereinafter  be  70 

described,  is  a  notch  17.     The  form  of  the 
body  just  described  and  the  construction  of 
the  parts  15  and  16  together  with  the  notch 
17  is  such  that  my  trimmer  may  be  held  by 
the  same  means  which  holds  the  reproducer,  75 
as  shown  in  Fig.  3.     The  body  14  is  provided 
with  a  screw  threaded  opening  near  the  ex- 

tension 15  in  which  is  formed  the  notch  17 
and  off  center.     In  this  opening  is  mounted 
a  screw  IS  on  which  is  the  head  19.    On  the  80 

lower  end  of  the  screw  IS  is  a  smooth  por- 
tion on  which  is  rotatably  mounted  a  plate 

20  which  has  arms  21  inclined  outwardly 
and  toward  the  body  14  from  the  plate  20. 
At  the  ends  of  the  arms  21  are  fiat  guide  85 
arms  22  arranged  at  right  angles  to  the  body 
portion  14  and  mounted  in  slots  23  in  said 
body  portion  14  on  each  side  of  the  screw  18. 

It  will  be  seen  that  when  the  screw  18  is 

revolved  so  as  to  move  inwardly  or  out-  90 
wardly,  with  relation  to  the  body  14,  the 
guide  arms  22  and  the  parts  connected  there- 

with will  be  raised  or  lowered  with  relation 
to  said  body  14. 
Extending  from  one  of  the  arms  21  is  a  95 

cylindrical  cutting  member  24  which,  when 
the   trimmer   is   in   position   for   operation, 
rests  with  one  side  of  its  lower  end  against 
the  record  12,  as  shown  in  Fig.  3. 
By  setting  the  cutting  instrument,  as  100 

above  described,  when  the  record  is  set  in 

motion,  its  surface  is  scraped  without  chip- 
ping or  cutting  the  record.  The  cutting 

edge  of  the  cutting  instrument  24  is  made 
of  high  grade  steel.  The  screw  18  and  the  105 
guide  arms  22,  together  with  the  parts  at- 
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10 

20 

tached  thereto  are  so  constructed  and  ar- 
ranged that  the  guide  arm  22  nearest  to  the 

cutting  arm  24  is  in  line  with  the  radius 
from  the  middle  of  the  record  to  the  outer 
surface  thereof.  The  edge  of  the  cutter 
member  which  engages  the  surface  of  the 
record  is  also  in  the  line  of  said  radius.  It 
therefore  follows  that  as  the  screw  18  is 

moved  iip  or' down  the  guide  arm  22  nearest 
the  cutting  instrument  24  and  the  cutting 
edge  of  said  instrument  will  be  moved  up 
and  down  with  relation  to  the  record  on  the 
line  of  said  radius.  It  further  follows  that 

the  cutting  edge  will  always  be  presented  to 
l^  the  surface  of  the  record  at  exactly  the  same 

angle. 
Mounted  on  the  screw  18  above  the  body 

14  is  a  nut  lock  comiDrising  a  screw  threaded 
sleeve  25  and  a  head  26  thereon.  The  said 
nut  lock  is  designed  to  lock  the  screw  18 
in  any  position  pi  its  movement.  The  op- 

eration of  locking  may  be  accomplished  by 
revolving  the  sleeve  25  on  the  screw  18  until 

said  slee'^'e  engages  the  upper  surface  of  the 
25  body  14,  as  shown  in  Fig.  1.  In  cases  where 

the  upper  ends  of  the  guide  arms  22  extend 
to  a  considerable  distance  above  the  body  14 
the  screw  18  can  be  locked  by  screwing  the 
head  26  against  the  upper  ends  of  the  guide 
arms  22,  as  shown  in  Fig.  3.  When  the 
screw  18  is  locked  by  either  method  the  cut- 

ting instrument  24  is  firmly  held  in  position. 
In  the  practical  use  of  my  improved  trim- 

mer for  phonograph  records,  I  first  attach 
the  trimmer  to  the  arm  11  which  ordi- 

narily holds  the  reproducer.  The  record  12 

is  placed  in  position  on  the  block  11^  and 
the  screw  18  is  rotated  by  means  of  the  head 
19  until  the  cutter  edge  is  adjusted  with 
refereftce  to  the  surface  of  the  record  to 
make  the  proper  cut.  The  nut  lock  is  then 
turned  until  the  screw  18  is  locked  in  posi- 

tion. The  record  can  then  be  set  in  mo- 
tion and  trimmed. 

It  will  be  noticed  that  my  trimmer  may 
be  easily  and  quickly  adjusted  to  cut  at  any 
desired  depth.  By  using  a  screw  with  a 
slight  pitch  such  as  that  shoAvn  in  my  draw- 

ings, this  adjustment  may  be  made  very  ac- 
50  curate  and  the  depth  of  the  cut  regulated  to 

a  very  fine  degree. 
By  means  of  the  lock  nut  having  the 

sleeA-e  25  and  the  head  26  the  screw  18  may 
be  firmly  fixed  in  any  position  of  its  move- 

55  ment.  By  using  the  screw  18  and  the  lock 
nut  the  cut  is  made  absolutely  regular  and 
even.  No  movement  of  the  parts  is  per- 

mitted whereby  the  cut  may  be  accidentally 
deepened  or  moved  out  of  the  true  line.     It 

60  is  to  be  noted  that  the  edge  of  the  cutting 
instrument  covers  a  considerably  wider 

space  than  the  reproducer  point  and  there- 
fore travels  more  than  once  over  each  part 

of  the  surface  of  the  record. 
65       On  account  of  the  construction  heretofore 

30 

35 

40 

45 

set  forth,  whereby  the  cutter  edge  is  moved 
up  and  down  on  a  radial  line  with  reference 
to  the  record,  the  cutting  edge  stands  always 
exacth"  at  the  same  angle  with  relation  to 
the  surface  of  the  record. 

My  improved  trimmer  for  phonograph 
records  is  quickly  and  easily  attached  to  the 
part  of  the  phonograph  which  ordinarily 
holds  the  reproducer;  is  composed  of  few 
and  simple  parts  which  are  inexpensive  to 
manufacture  and  extremely  durable.  My 
trimmer  can  be  made  at  such  a  small  cost 
tliat  one  can  be  used  with  each  phonograph 
at  a  cost  not  out  of  proportion  to  the  cost 
of  the  phonograph. 

I  claim  as  my  invention: 
1.  In  a  device  of  the  class  described,  a 

body  designed  to  be  held  by  the  ordinary 
means  which  holds  the  reproducer  on  a 
phonograph,  a  screw  mounted  in  said  body 
at  right  angles  thereto,  guide  arms  slidably 
mounted  in  said  body  on  each  side  of  said 
screw,  arms  extending  from  the  lower  ends 
of  said  giiide  arms  to  the  lower  end  of  said 
screw  and  rotatably  mounted  thereon,  a  cut- 

ting instrument  extending  from  one  of  said 
last  named  arms,  the  cutting  edge  of  said 

instrument  and  the  giiide  arm  nearest  there- 
to being  movable  on  a  radial  line  with  rela- 

tion to  a  phonograph  record,  and  means  for 
securing  said  screw  in  any  position  of  its 
movement. 

2.  In  a  device  of  the  class  described,  a 
body  designed  to  be  held  by  the  ordinary 
means  which  holds  the  reproducer  on  a 
johonograph,  a  screw  mounted  in  said  body 
at  right  angles  thereto,  guide  arms  slidably 
mounted  in  said  body  on  each  side  of  said 
screw,  arms  extending  from  the  lower  ends 
of  said  guide  arms  to  the  lower  end  of  said 
screw  and  rotatably  mounted  thereon,  a  cut- 

ting instrument  extending  from  one  of  said 
last  named  arms,  the  cutting  edge  of  said 

instrument  and  the  guide  arm  nearest  there- 
to being  movable  on  a  radial  line  with  rela- 

tion to  a  i^honograph  record,  and  means  for 
securing  said  screw  in  any  position  of  its 
movement,  said  means  comprising  a  screw 
threaded  sleeve  mounted  on  said  screw 
above  said  body  portion,  a  head  on  the 
upper  end  of  said  sleeve,  said  sleeve  and 
head  being  so  arranged  that  in  some  posi- 

tions of  the  movement  of  said  guide  arms 

said  sleeve  may  be  moved  to  position  in  en- 
gagement with  said  body,  and  in  other  posi- 

tions of  said  guide  arms  said  head  may  be 
moved  to  position  in  engagement  with  the 
upper  ends  of  said  guide  arms. 

3.  In  a  device  of  the  class  described,  a 
body  designed  to  be  held  by  the  ordinary 
means  for  holding  a  reproducer,  a  screw 

mounted  in  said  body  at  right  angles  there- 
to, a  plate  rotatably  mounted  on  the  lower 

end  of  said  screw,  arms  extending  from  said 
screw    outwardly    and    toward    said    body, 
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guide  arms  extending  from  said  arms  at 
right  angles  to  said  body  in  which  said 
guide  arms  are  slidabl}^  mounted,  a  cylin- 

drical cutting  instrument  mounted  on  one 
of  said  first  named  arms  in  such  position 
that  the  guide  arm  nearest  to  said  cutting 
instrument  and  said  cutting  instrument  are 
on  a  radial  line  with  reference  to  a  phono- 

graph record,  the  cutting  edge  of  said  in- 

strument being  arranged  at  an  acute  angle 
with  the  surface  of  a  phonograph  record 
and  being  designed  to  be  dragged  over  said 
surface. 

Des  Moines,  Iowa,  September  25,  1911. 
GEOEGE  C.  LA  MOUNTAIN. 

Witnesses : 
E.  P.  Scott, 
D.  E.  Salisbury. 

10 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Julius  Wellner,  a 

citizen  of  the  United  States,  residing  at 
Philadelphia,  in  the  comity  of  Philadelphia 
and  State  of  Penn-s^dvania.  have  invented 
certain  new  and  nseful  Improvements  in 

"Record-Changing  Mechanism  for  Sound- 
Reproducing  Machines,  of  which  the  follow- 

ing is  a  specification. 
This  invention  relates  to  sound-reproduc- 

ing machines  of  the  class  in  which  are  em- 
l^loyed  a  series  of  record-disks,  a  magazine 
to  snp]X)rt  the  series,  a  rotatahle  table  to 
support  and  rotate  a  record  during  tiie  re- 

production thereof  and  mechanism  to  trans- 
fer record-disks  from  the  magazine  to  the 

table,  and  from  the  table  to  the  magazine. 
The  object  of  my  present  invention  is  to 

provide  a  novel,  simple  and  efficient  maga- 
zine and  transfer  mechanism  for  the  record- 

disks,  whereby  the  record-disks  may  be  sup- 
ported in  vertical  jiositions.  or  substantially 

so,  in  the  series,  and  whereby  a  selected  rec- 
ord may  be  first  moved  edge  first  from  the 

series  to  a  position  away  from  the  same  and 
adjacent  the  rotatable  table  and  then  moved 
face  fir^t  from  said  position  to  a  horizontal 
]iosition  upon  the  table  to  be  reproduced; 
and  whereby  the  record,  after  being  repro- 

duced, may  be  first  moved  face  first  from 
the  table  to  a  position  adjacent  the  maga- 

zine, and  then  returned  edge  first  to  the 
magazine. 

AVith  this  object  in  view,  the  invention 
consists  in  the  various  novel  features  of  con- 

struction and  combinations  of  parts  herein- 
after full}-  described  and  claimed. 

]\Iy  invention  in  its  broader  aspect  con- 
templates a  record-disk  transfer  mechanism 

employing  parts  which  may  be  operated  to 
move  a  recoi'd-disk  face  first  down  upon  the 
rotatable  table  in  transferring  the  record- 
disk  from  the  magazine  to  the  table  irre- 

spective of  the  angular  relation  of  the  rec- 
ord-disk to  the  table  when  the  record-disk 

is  in  the  magazine. 
In  the  accompanying  drawings,  illustrat- 

ing my  invention:  Figure  1.  is  a  plan  view 
of  a  sound-reproducing  machine,  embodying 
mv  invention.     Fig.  2.  is  a  vertical  section. 

65 

70 

on  line  2 — 2  of  Fig.  1.     Fig.  3,  is  a  vertical 
section,  on  line  3 — 3  of  Fig.  2. 

deferring  to  the  drawings,  6  designates 
the  frame  or  casing  of  a  sound-reproducing 
machine.  This  frame  or  casing  may  be  of  55 
any  shape  or  size  for  its  intended  purpose. 
Within  the  casing  6  is  located  a  horizontal, 
rotatable  table  7  adapted  to  receive  and  sup- 

port phonograph  record-disks.  The  table  7 
is  carried  by  the  upper  end  of  a  vertical  60 
shaft  S  which  is  journaled  in  a  bracket  9 
secured  to  a  motor  box  10  supported  within 
the  casing  G.  The  box  10  is  adapted  to 
contain  a  motor  of  any  suitable  construction, 
11  designating  the  driving  shaft  of  the  mo- 

tor extending  outwai'dly  beyond  the  motor 
box  10  to  a  position  adjacent  the  lower  end 
of  the  shaft  8.  The  shafts  8  and  11  are  pro- 

vided with,  co-acting  miter  gear  wheels  12 
and  13.  whereby  the  shaft  8  and  table  7  may 
be  rotated  by  the  motor  shaft  11. 

ISIounted  upon  the  motor  box  10  is  a 
bracket  14  carrying  an  adjustable  hollow 
arm  15  and  the  inner  end  of  a  horn  which 

extends  outwardlj'  through  an  opening  in  75 
the  casing  6.  The  free  end  of  the  arm  1.5  is 
provided  Avith  a  sound  box  17  carrying  the 
usual  .stylus  IS  adapted  to  engage  the 
grooves  of  a  record-disk  for  the  reproduc- 

tion of  the  record  upon  the  table  7  during 
the  rotation  thereof,  in  the  usual  well  known 
manner.  The  arm  15  is  mounted  in  the 

bracket  1-1  in  the  usual  manner,  to  permit 
the  arm  15  to  be  rai.sed  and  lowered  and  to 
be  moved  horizontally. 

Within  the  casing  6  is  located  a  magazine 
20  adapted  to  contain  a  series  of  record- 
disks  and  support  them  in  parallel  relation 
to  each  other,  as  shown.  The  magazine  20 
comprises  a  horizontal  frame  22  having  a  i»0 
curved  upper  portion  provided  with  grooves 
adapted  to  the  lower  edges  of  the  record- 
disks,  and  upwardly  extending  wire  loops  23 
arranged  between  the  record-disks  and  sup- 

porting them  in  vertical  position  and  in  par- 
allel spaced  relation  to  each  other.  The 

frame  22  is  mounted  to  slide  horizontally 
upon  a  jDair  of  rods  24  having  their  ends 
supjwrted  by   brackets  25  rising  from  the 
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floor  of  the  casing  G. 
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Extending  from  the  frame  22  is  a  toothed 
rack  27  Avhich  extends  parallel  to  the  rods 
24.  The  teeth  of  the  rack  27  are  engaged 
by  the  teeth  of  a  gear  wheel  28  secured  to 

5'  the  inner  end  of  a  shaft  29  which  is  mounted 
to  turn  in  a  bearing  30  secured  to  and  ex- 

tending inwardly  from  a  side  wall  of  the 
casing  6.  The  outer  end  of  the  shaft  29 

extends  beyond  the  casing  6  and  is  proA'ided 
10  with  a  hand-wheel  31  by  means  of  which 

the  shaft  29  and  gear  wheel  28  may  be 
turned  by  hand  to  cause  the  gear  wheel  28 
to  engage  the  rack  27  and  thereby  move  the 
magazine  20  and  the  series  of  records  car- 

15  ried  thereby,  horizontally  upon  the  rods  24, 
for  a  purpose  hereinafter  explained. 
Arranged  above  the  magazine  20  and  ad- 

jacent the  rotatable  table  7  is  a  frame  or 
carrier  32  adapted  to  receive  and  carry  a 

20  record-disk  to  the  table  7,  as  will  be  herein- 
after explained.  The  magazine  20  is  adapt- 

ed to  be  moved  b}^  the  hand  wheel  31  to 
bring  a  selected  record  into  proper  position 
beneath  the  carrier,  after  which  the  selected 

25  record  is  moved  or  elevated  from  the  maga- 
zine 20  to  the  carrier  32  by  mechanism 

which  I  shall  now  describe. 
Arranged  one  on  one  side  and  one  on  the 

other  side  of  the  magazine  20  is  a  pair  of 
30  elevators  or  carriers  33,  each  carrier  33  be- 

ing mounted  to  slide  vertically  on  a  pair 
of  vei'tical  rods  34  having  their  lower  ends 
supported  in  a  bracket  35  on  the  floor  of  the 
casing  6  and  having  their  upper  ends  sup- 

35  ported  by  a  bracket  36  projecting  from  a 
side  wall  of  the  casing.  These  carriers  33 
are  adapted  to  be  moved  vertically  from 
positions  beneath  the  sides  of  record-disks 
21  in  the  magazine  to  carry  the  selected  rec- 

40  ord-disk  21"^  edge  first  up  from  the  maga- 
zine 20  to  the  position  shown  in  the  draw- 
ings and  to  lower  it  therefrom  edge  first 

back  into  the  magazine. 

To  lock  the  magazine  20  against  horizon- 
45  tal  movement  during  the  time  that  a  record- 

disk  is  moved  from  and  remains  out  of  the 
magazine,  I  provide  a  spring  pressed, 
pivoted  latch  19  which  engages  one  notch 
of  a  series  of  notches  in  the  magazine  20 

50  each  time  the  carriers  33  are  raised  and 
which  is  moved  from  the  engaged  notch 
by  one  of  the  carriers  33  each  time  it  is 
lowered,  the  notches  of  the  series  corre- 

sponding with  the  records  in  the  magazine. 
55  To  raise  and  lower  the  carriers  33,  I  jDro- 

vide  the  following  mechanism:  Pivoted  to 
the  carriers  33  are  the  upper  ends  of  a  pair 
of  links  37  having  their  lower  ends  pivoted 
to  a  pair  of  arms  38  which  extend  from  and 

60  are  fixed  to  a  rockable  shaft  39  mounted  to 
turn  in  suitable  bearings  on  the  side  walls 
of  the  casing  6.  The  shaft  39  is  provided 
with  a  projecting  arm  40  which  is  pivoted 
to  the  lower  end  of  a  link  41.     The  upper 

65  end  of  the  link  41  is  pivoted  to  a  lever  42 

which  is  fulcrumed  at  43  on  a  bracket  44 

projecting  from  the  casing  6.  The  lever  42 
is  provided  with  a  roller  45  bearing  against 
a  cam  46  carried  by  a  rotatable  shaft  47 
journaled  in  the  bracket  44  and  in  suitable  70 
bearings  on  the  casing  6,  whereby,  during 
the  rotation  of  the  shaft  47,  the  carriers  33, 
under  the  influence  of  lever  42,  will  be  raised 
and  lowered  by  the  roller  following  the  con- 

tour of  the  cam  46,  the  roller  being  main-  75 
tained  in  engagement  with  the  cam  by  the 
weight  of  the  movable  parts  connected  to 
the  lever  42. 

The  shaft  47  is  provided  with  a  worm 
wheel  48  coacting  with  a  worm  49  on  a  shaft  go 
50  journaled  in  suitable  bearings  on  the  cas- 

ing 6.  One  end  of  the  shaft  extends  out- 
wardl}^  and  is  provided  with  a  hand  crank 
51  by  means  of  which  the  shaft  60  may  be 
turned  by  hand  to  cause  the  worm  gearing  85 

to  rotate"  the  shaft  47. 
The  frame  or  carrier  32  comprises  upper 

and  lower  horizontal  parts  52  and  53,  re- 
spectively, and  curved  vertical  rods  54  con- 

necting the  ends  of  the  parts  52  and  53.  90 
The  ends  of  the  lower  part  53  are  secured 
to  outwardly  extending  shafts  55  and  56 
arranged  in  alinement  with  each  other  and 
mounted  to  turn  in  suitable  bearings  in  the 
casing  6,  thereby  pivoting  the  lower  end  of  95 
the  frame  or  carrier  32  to  the  casing  6  in 
a  manner  to  permit  the  carrier  to  SAving 
on  its  pivot  from  the  vertical  position, 
shoAvn  by  full  lines  to  the  horizontal  posi- 

tion shown  by  clotted  lines  in  Fig.  2.  The  100 

parts  52  and  63  of  the  carrier  32  are  pro- 
vided with  flat  curved  portions  57  and  58, 

respectively^,  Avhich  are  adapted  to  engage 
the  back  of  the  upper  and  lower  portions 
of  the  record  21^  held  in  the  raised  posi-  105 
tion  by  the  carriers  33.  The  parts  57  and 
58  are  also  adapted  to  embrace  the  rotatable 
table  7  and  lie  below  the  upper  face  thereof 
AA'hen  the  carrier  32  is  in  the  horizontal  or 
dotted  line  position,  shown  in  Fig.  2.  no 
To  swing  the  frame  32  on  its  pivot  to 

raise  and  lower  it  to  the  full  line  and  dotted 

line  positions,  I  provide  the  following  mech- 
anism: Fixed  to  and  extending  from  the 

pivot  shaft  56  is  an  arm  59  which  is  pivoted  115 
to  the  upper  end  of  a  link  60.  The  lower 
end  of  the  link  60  is  pivoted  to  an  arm  61 
extending  from  and  mounted  to  turn  freely 
on  the  shaft  39.  The  arm  01  is  pivoted  to 
the  lower  end  of  a  link  62  having  its  upper  120 
end  pivoted  to  a  lever  63  which  is  fulcrumed 
on  a  bracket  64  projecting  from  the  casing 
6.  The  lever  63  is  provided  with  a  roller  65 
bearing  against  a  cam  66  carried  by  the 
shaft  47,  whereby,  during  the  rotation  of  125 
the  shaft  47,  the  carrier  32  will  be  swung 
on  its  pivot  and  raised  and  lowered,  under 
the  influence  of  the  cam  66,  the  roller  fol- 

lowing the  contour  of  the  cani  and  being- 
maintained  in  engagement  with  the  cam  by  130 
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the  weight  of  the  movable  parts  connected 
to  the  leA-er  63.  When  the  carrier  32  is  in 
the  down  position,  shown  by  dotted  lines, 
it  is  supported  by  brackets  85  projecting 

5  from  the  motor  box  10  and  engaging  the 
shaft  69.  After  a  record-disk  is  raised  from 
the  magazine  20  to  the  carrier  32,  the  car- 

riers 33  descend,  and  prior  to  the  descent 
of  the  carriers  33,  a  pin  67  enters  the  hole  in 

10  the  center  of  the  raised  record-disk  to  main- 
tain it  in  the  raised  position.  The  pin  67 

projects  from  the  lower  end  of  an  arm  68 
which  extends  downwardly  from  a  hori- 
ztmtal  shaft  69  mounted  to  turn  in  the  top 
part  52  of  the  carrier  32.  By  rocking  the 
shaft  69,  the  pin  67  may  be  moved  into  and 
from  the  hole  in  the  adjacent  record-disk. 
To  operate  the  shaft  69,  I  provide  the  fol- 

lowing mechanism :  Fixed  to  and  extending 
20  from  the  shaft  69  is  an  arm  70  which  is  piv- 

oted to  the  upper  end  of  a  flexible  rod  71. 
The  lower  portion  of  the  rod  71  extends 
through  and  is  slidably  fitted  to  a  collar  72 
secured  to  the  shaft  56.     The  lower  end  of 

25  the  rod  71  extends  below  the  collar  72  and 
is  provided  with  a  roller  73  engaging  the 
cam  face  of  a  cam  lever  fulcrumed  on  the 
shaft  56  adjacent  the  collar  72.  The  pin 
67    is    pressed    normally    away    from    the 

30  record-disk,  and  the  roller  73  is  maintained 
in  engagement  with  the  cam  lever  74  hj  a 
spring  having  one  end  secured  to  the  top 
part -52  of  the  carrier  32  and  the  other  end 
pressing   against    the    arm    68.     Wlien    the 

35  parts  are  in  the  positions  shown,  the  roller 
rests  within  a  notch  76  in  the  cam  lever  74 
and  when  the  lower  end  of  the  lever  74  is 
moved  upwardly,  the  cam  shoulder  formed 
by  the  notch  76  forces  the  roller  73  down- 

40  wardly,  thereby  moving  the  arm  68  in- 
wardly against  the  spring  75  and  causing 

the  pin  67  to  enter  the  hole  in  the  center  of 

tlie  record-disk.  After  the  roller  73  passes 
from  the  notcli  76  it  rests  against  a  curved 

45  face  77  of  the  cam  lever  74,  the  face  77  be- 
ing concentric  to  the  shaft  56  and  maintain- 
ing the  pin  67  witliin  the  hole  in  the  record- 

disk  during  the  lowei'ing  and  raising  of  the 
carrier  32.     The  lower  end  of  the  lever  74 

50  is  pivoted  to  the  lower  end  of  a  rod  78,  the 
up])er  enlarged  end  of  which  is  slotted  and 
embraces  the  shaft  47.  The  upper- end  of 
the  rod  78  carries  a  roller  79  engaging  a 

cam  80  carried  by  the  shaft  47,  the" roller 79  being  maintained  in  engagement  with  the 
cam  80  bj^  a  suitable  spring  81.  During  the 

rotation  of  the  shaft  47  the  cam  80"acts against  the  roller  79  to  rock  the  cam  lever  to 
engage  the  roller  73  with  the  notch  76  and 

SO  face  77  alternately. 
The  operation  of  the  machine  is  as  fol- 

lows: When  the  machine  is  at  rest  and  the 

parts  are  in  normal  position,  after  return- 
ing a  record-disk  to  the  magazine  20,  the 

arm  15  is  in  a  position  slightly  laterally  of 

55  7r 
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the  position  shown  to  permit  the  free  up 
and  down  movement  of  the  carrier  32,  and 
the  carriers  33  are  below  the  sides  of  the 

series  of  record-disks  21.  Assuming  the 
parts  to  be  in  this  normal  position  and  it  is 
desired  to  play  or  reproduce  the  record  on 
one  of  the  record-disks  within  the  magazine 
20,  the  hand  wheel  31  is  turned  to  move  the 
magazine  20  until  the  desired  record-disk  is 
brought   into   position  beneath   the   carrier 
32  and  into  the  path  of  travel  of  the  car- 

riers 33.  This  operation  is  facilitated  by 
the  wheel  31  being  ]Drovided  with  a  pointer 
31*  arranged  to  be  brought  into  registry 
with  suitable  markings  on  a  dial  on  the  side 
of  the  casing  6,  the  position  of  the  pointer 
with  respect  to  the  markings  on  the  dial 
indicating  Avhich  of  the  record-disks  of  the 
series  has  been  brought  into  the  jDath  of  the 
carriers  33.  The  crank  51  is  now  operated 
by  hand  to  turn  the  cam  shaft  47  in  the  di- 

rection of  the  arrow  in  Fig.  2.  During  the 
movement  of  the  cam  46  it  acts  upon  the 

rolle"r  45  to  elevate  the  carriers  33  to  the  po- 
sitions shown,  thereby  causing  the  carriers 

33  to  engage  the  side  edges  of  the  selected 
record-disk  below  the  center  thereof  and 
carry  the  selected  record-disk  edge  first  from 
the  magazine  20  to  the  carrier  32.  Immedi- 

ately following  the  raising  of  the  record- 
disk  to  the  carrier  32,  the  cam  80  operates 
the  roller  79  to  move  the  pin  67  into  the 
hole  in  the  center  of  the  record-disk  to 
support  the  same  when  the  cam  46  permits 
the  carriers  33  to  move  down  from  engage- 

ment with  the  record-disk.  This  being 
done,  the  cam  66  permits  the  roller  65  to 
move  toward  the  shaft  47  and  thereby  lower 
the  carrier  to  the  position  shown  by  dotted 
lines  in  Fig.  2,  thereby  moving  the  record- 
disk  face  first  to  and  depositing  it  upon  the 
table  7.  When  the  carrier  32  is  in  the  down 

position  the  parts  57  and  58  thereof  are  be- 
loAV  the  top  of  the  table  7  and  the  record- 
disk  rests  upon  the  table  7  and  is  free  to  be 
rotated  thereby,  being  held  centrally  there- 

on by  the  pin  67. 

The  operation  just  described  of  transfer- 
ring a  record-disk  from  the  magazine  20  to 

the  table  7  requires  one-half  of  a  reA'olution 
of  the  cam  shaft  47.  The  cam  shaft  47  is 
now  permitted  to  remain  at  rest  and  the  arm  . 
15  is  raised,  moved  inwardly  over  the  rec- 

ord-disk upon  the  table  and  lowered  into 
engagement  with  the  outer  portion  of  the  120 
record  groove  by  hand ;  whereupon  the  mo- 

tor within  the  box  10  is  started  to  rotate  the 

table  7  and  the  record  is  pla3'ed  or  repro- 
duced in  the  usual  manner.  After  the  play- 

ing of  the  record,  the  motor  is  stopped  and  125 
the  arm  15  is  raised,  moved  laterally  and 
lowered,  after  the  sound  box  17  has  cleared 

the  carrier  32.  The  crank  51  is  now  oper- 
ated by  hand  to  again  turn  the  cam  shaft  47 

in  the  direction  of  the  arrow.     During  the  130 
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15 

20 

25 

first  movement  of  tlie  shaft,  the  cam  66  op- 
erates the  roller  65  to  raise  the  carrier  32 

and  therewith  the  record  -  disk  face  first 
from  the  table  7  to  the  vertical  position 

5  shown  b}'^  full  lines.  The  cam  46  then  raises 
the  carriers  33  into  engagement  vs^ith  the 
record-disk  and  the  cam  80  permits  the 
spring  81  to  move  the  cam  lever  74  to  en- 

gage the  notch  76  with  the  roller  73  and 
10  thereby  permit  the  spring  75  to  move  the 

pin  67  from  the  hole  in  the  center  of  the 
record-disk  leaving  it  resting  upon  the  car- 

riers 33.  Following  this,  the  cam  46  per- 
mits the  roller  45  to  move  toward  the  shaft 

47  and  therebj'  lower  the  carriers  33  and 
the  record-disk  edge  first  into  the  place  in 
the  magazine  from  which  it  was  taken,  leav- 

ing the  parts  of  the  machine  in  position  for 
a  succeeding  operation.  The  returning  of 
the  record-disk  from  the  table  7  to  the  mag- 

azine 20  requires  one-half  of  a  revolution  of 
the  cam  shaft  47.  It  will,  therefore,  be  seen 
that  each  time  the  shaft  47  is  turned  a  com- 

plete revolution,  a  record-disk  will  be  taken 
from  the  magazine  20,  placed  upon  the  table 
7  and  returned  to  the  magazine. 

I  desire  it  to  be  understood  that  my  inven- 
tion is  not  confined  to  a  hand  operated  ma- 

chine. The  record  changing  mechanism 
30  niay  be  operated  by  hand,  as  described ;  and 

when  the  invention  is  used  in  connection 
with  a  machine  in  which  it  is  desired  to 

change  the  records  automatically,  either  the 
shaft  50  or  the  shaft  47  may  be  operated  by 
niry  suitable  automatic  mechanism. 

When  herein  I  speak  of  "edge  first"  I 
mean  in  a  direction  parallel  to  the  flat  faces 
of  a  record-disk;  and  when  herein  I  speak 
of  "  face  first "  I  mean  in  a  direction  leading- 
out  from  one  of  the  flat  faces  of  a  record- 
disk  substantially  at  right  angles  thereto. 

1  claim : 

1.  In  a  sound-reproducing  machine,  the 
combination  of  a  rotatable  table,  means  for 

45  supporting  a  record-disk  in  substantially  a 
vertical  position,  means  operative  to  move  a 
record-disk  edge  first  to  a  position  away 
from  the  first  named  means,  and  means  op- 

erative to  move  a  record-disk  from  said  po- 
sition to  a  horizontal  position  upon  the 

table. 

2.  In  a  sound-reproducing  machine,  the 
combination  of  a  rotatable  table,  means  for 

supporting  a  record-disk  in  substantially  a 
vertical  position,  means  operative  to  move  a 
record-disk  from  the  top  of  the  table  and 
into  substantially  a  vertical  position,  and 
means  operative  to  move  a  record-disk  from 
the  last  named  position  to  the  first  named 
means. 

3.  In  a  sound  reproducing  machine,  the 
combination  of  a  rotatable  table,  means  for 

supporting  a  series  of  record-disks,  a  record- 
disk  carrier,  a  second  record-disk  carrier, 
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and  a  common  operating  part  for  said  car- 
riers, said  part  being  provided  with  means 

to  operate  the  first  named  carrier  to  move  a 
record  disk  edge-first  from  the  series  to  the 
second  named  carrier  and  said  part  being 
provided  with  means  to  operate  the  second 
named  carrier  to  move  a  record-disk  face 
first  to  the  turn  table  in  prescribed  order. 

4.  In  a  sound-reproducing  machine,  the 
combination  of  a  rotatable  table,  means  for 

supporting  a  series  of  record-disks,  a  record- 
disk  carrier,  a  pivoted  record-disk  carrier, 
and  a  common  operating  part  for  said  car- 

riers, said  part  being  provided  with  means 
to  operate  the  first  named  carrier  to  move  a 
record-disk  edge  first  from  the  series  to  the 
second  named  carrier  and  said  part  being 
provided  with  means  to  operate  the  second 
named  carrier  to  move  a  record-disk  face 
first  to  the  turn  table  in  prescribed  order. 

5.  In  a  sound-reproducing  machine,  the 
combination  of  a  rotatable  table,  means  for 

supporting  record-disks  in  a  series  and  in 
substantially  vertical  positions,  a  record- 
disk  carrier,  a  second  record-disk  carrier, 
and  a  common  operating  part  for  said  car- 

riers, said  part  being  provided  with  means 
to  operate  the  first  named  carrier  to  move  a 
record-disk  edge  first  from  the  series  to  the 
second  named  carrier  and  said  part  being 
provided  with  means  to  operate  the  second 
named  carrier  to  move  a  record-disk  face 
first  to  the  turn  table  in  prescribed  order. 

6.  In  a  sound-reproducing  machine,  the 
combination  of  a  rotatable  table,  means  for 

supporting  record-disks  in  a  series  and  in 
substantially  vertical  positions,  a  record- 
disk  carrier,  a  pivoted  record-clisk  carrier, 
and  a  common  operating  part  for  said  car- 

riers, said  part  being  provided  with  means 
to  operate  the  first  named  carrier  to  move  a 
record-disk  edge  first  from  the  series  to  the 
second  named  carrier  and  said  part  being 
provided  Avith  means  to  operate  the  second 
named  carrier  to  move  a  record-disk  face 
first  to  the  turn  table  in  prescribed  order. 

7.  In  a  sound-reproducing  machine,  the 
combination  of  a  rotatable  table,  means  for 

supporting  a  series  of  record-disks,  a  record- 
disk  carrier,  a  second  record-disk  carrier 
provided  with  means  to  receive  and  support 
a  record-disk,  and  a  common  operating  part 
for  said  carriers,  said  part  being  provided 

with  means  to  operate  the  first  named  car- 
rier to  move  a  record-disk  face  first  from  the 

table  to  the  second  named  carrier  and  said 

part  being  provided  with  means  to  operate 
the  second  named  carrier  to  move  a  record- 
disk  edge  first  to  the  series. 

8.  In  a  soiind-reproducing  machine,  the 
combination  of  a  rotatable  table,  means  for 

supporting  record-disks  in  a  series  and  in 
substantially  vertical  positions,  a  pivoted 
record-disk  carrier,  a  second  record-disk  car- 
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rier,  and  a  common  operating  part  for  said 
carriers,  said  part  being  provided  with  means 
to  operate  the  first  named  carrier  to  move  a 
record-dislj  face  first  from  the  table  to  the 
second  named  carrier  and  said  part  being 
provided  with  means  to  operate  tlie  second 
named  carrier  to  move  a 
first  to  the  series. 

record-disk  edge 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JULIUS  WELLNER. 

Witnesses : 
S.  I.  Harpeb, 
A.  V.  Groupe. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
THOMAS   H.    TOWELL,    OF   CLEVELAND,    OHIO,    ASSIGNOR   TO   THE   UNITED   STATES 

PHONOGRAPH  COMPANY,  OP  CLEVELAND,  OHIO,  A  CORPORATION  OP  OHIO. 

HORN  FOR  TALKING-MACHINES. 

1,033,315.  Specification  of  Letters  Patent.        PatentedJuly  33, 1913. 

Original  application  filed  July  29,  1910,  Serial  No.  574,467.     Divided  and  this  application  filed  March  18, 
1912.     Serial  No.  684,443. 

To  all  tchom  it  may  concern: 
Be  it  known  that  I,  TnoiiAS  H.  Towell, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Cleveland,  county  of  Cuyahoga. 

5  and  State  of  Ohio,  have  invented  a  new  and 
useful  Improvement  in  Horns  for  Talking- 
]\Iachines.  of  which  the  following  is  a  speci- 

fication, the  principle  of  the  invention  being 
herein  explained  and  the  best  mode  in  which 

10  I  have  contemplated  applying  that  prin- 
ciple, so  as  to  distinguish  it  from  other  in- 

ventions. 

The  present  invention,  relating  as  indi- 
cated to  horns  for  talking  machines,  has  as 

15  its  object  the  provision  of  a  horn  suitable 
for  use  on  such  machines,  whether  of  the 
disk  or  cylinder  tvpe,  and  one  that  will  be 
readily  adjustable  to  the  various  require- 

ments encountered  in  operating  either  such 
20  type  of  machine. 

The  subject  matter  of  the  present  case  has 

been  divided  out  of  applicant's  co-pending 
application  Serial  No.  571,467,  filed  July 
29,  1910,  and  relates  more  especially  to  the 

25  amplifier  as  distinguished  from  such  ampli- 
fier in  combination  with  the  talking  machine 

mechanism. 

To  the  accomplishment  of  the  end  just 
recited  said  invention,  then,  consists  of  the 

30  means  hereinafter  fully  described  and  par- 
ticularly pointed  out  in  the  claims. 

The  annexed  drawing  and  the  following 
description  set  forth  in  detail  certain  mecha- 

nism  embodying   the   invention,   such    dis- 
35  clo.sed  means  constituting,  however,  but  one 

of  various  mechanical  forms  in  which  the 

principle  of  the  invention  may  be  used. 
In  said  annexed  drawing: — Figure  1  is 

a  side  elevation  of  one  typical  form  of  cyl- 
40  inder  talking  machine,  with  a  horn  shown  in 

connection  therewith  embodying  the  pre.sent 
improvement :  Fig.  2  is  a  horizontal  sec- 

tional detail  of  such  hoi-n,  taken  on  the  plan^ 
2 — 2,  Fig.  1 :  Fig.  3  is  a  vertical  section  of 

45  a  detail  of  the  jointed  elbow  connecting  the 
tone  arm  with  the  amplifier  proper;  and 
Fig.  4  is  similarly  a  vertical  section  of  the 
forward  end  of  said  tone  arm,  the  pitch  of 
the  coiled  interlocking  strip  composing  such 

50  tone    arm   being   exaggerated    in    order    to 
render  the  construction  of  the  latter  clear. 

Onh^  the  outline  of  the  talking  machine 
proper,  together  with  the  case   or  cabinet 
upon  which  it  is  mounted,  is  shown  in  Fig. 

1,  and  it  will  be  understood  that  the  type  55 
of  the  machine  is  entirely  immaterial  so 
far  as  the  improvements  herein  claimed  are 
concerned.  In  other  words,  for  example, 
said  machine  may  be  of  the  disk  record  type 
instead  of  the  cylinder  type  illustrated.  60 
The  horn  is  designed  to  be  supported 

upon  a  bracket  1  extending  rearwardlv  and 
upwardly  from  such  cabinet,  and  comprises 
in  effect  three  portions,  a  tubular  elbow  2 
pivotally  mounted  upon  the  bracket  in  ques-  65 
tion  about  a  vertical  axis,  an  amplifying 
horn  3,  and  an  extension  4  that  forms  the 
sound-conveying  connection  between  the 
small  end  of  said  amplifier  and  the 
sound-box  5  of  the  talking  machine.  The  70 
openings  of  such  tubular  elbow  are  substan- 

tially right-angnlarly  related,  and  it  is  with 
the  upwardly  directed  one  that  the  amplifv- 
ing  horn  is  connected,  being  pivotally  se- 

cured to  the  elbow  by  a  sectional  flange  6,  75 
as  clearly  shown  in  Fig.  3.  One  section  of 
such  flange  is  detachably  secured  in  place 
by  a  set-screw  18,  whereby  the  horn  may 
be  entirely  removed  from  the  elbow.  Sai(i 
horn  is  furthermore  constructed  in  one  or  80 

more  sections  which  ma}'  be  separated,  as  at 
the  joint  7,  if  desired,  to  facilitate  packing 
in  case  of  shipment  or  storage,  the  horn  be- 

ing more  or  less  in  the  way  when  not  in  use. 
Pivotal  movement  of  horn  3  upon  the  85 
bracket  is  limited  in  either  direction  b}^  a 
stop  16  carried  by  the  other  section  of  such 
flange  and  cooperating  with  a  seginental 
notch  or  recess  17  in  the  edge  of  the  horn, 
as  will  be  readily  understood.  The  elbow  80 
2  is  thus  pivotally  mounted  about  an  up- 

wardly directed  pin  or  stud  8  on  the  bracket 
1,  and  is  designed  to  be  normally  fixedly 
secured,  or  in  other  words,  held  against  ro- 

tation, by  means  of  a  set  screw  9,  that  co-  95 
operates  with  such  pin.  It  is  not  designed 
that  such  elbow  shall  have  any  movement 
about  this  pin  in  the  normal  use  of  the  horn, 
such  pivoting  being  merely  provided  in 
order  to  enable  the  horn  to  be  swung  to  100 
one  side,  in  case  it  becomes  desirable  to  en- 

tirely disconnect  the  same  from  the  sound- 
box. 

The  sound  conveyer  4  extending  from  the 
small  end  of  the  horn  3,  or  rather  from  the  105 

horizontally  dii'ected  opening  of  the  elbow 
2.  to  the  sound-box  comprises  a  section  of 
flexible   metallic   tubing,    a    preferred   con- 
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structional  form  of  such  tubing  being  that 
shown  in  the  sectional  view  of  Fig.  4,  from 
which  it  will  be  seen  to  consist  of  coiled 

interlocking  strips  10  of  metal,  with  an  in- 
5  terposecl  packing  strip  11.  Such  soimcl- 

convej'er  is  furthermore  made  tapering  to 
conform  with  the  taper  of  the  amplifying 
horn  and  elboAV  so  that,  in  other  words,  there 
is  a  continuous  and  general  increase  in  the 

10  diameter  of  the  bore  of  the  passage  formed 

b}'  such  extension,  elbow  and  the  amplifier 
]Droper. 

The  larger  end  of  the  convej^er  is  received 
in  an  annular  socket  or  recess  12  formed  in 

15  the  casting  constituting  the  elbow,  while  a 
ferrule  or  sleeve  13  is  similarly  fitted  over 
the  smaller  end  of  such  conveyer,  one  end  of 
the  short  recurved  tube,  or  elbow  14,  that  con- 

nects the  sound  conveyer  with  the  sound-box 
20  being  designed  to  slidabl}^  fit  within  such 

sleeve,  just  as  the  other  end  of  such  tube  14, 

fits  slidably  over  the  upwardl}'^  extending 
tubular  portion  of  the  sound-box  5. 

The  flexible  character  of  the  sound-con- 

25  veyer  permits  the  sound-box  to  travel  across 
the  record  ujDon  the  record  support  15  with 
perfect  freedom,  while  still  preserving  a 

direct  connection  v^'ith  the  amplifier.  The 
bore,  moreover,  of  such  conveyer,  increases 

30  gradually  in  diameter  in  accordance  with 
the  Avell  known  principle  of  acoustics,  so 
that  the  sounds  emanating  from  the  sound- 

box are  reproduced  in  perfect  tone  and  un- 
diminished volume.     The  horn  proper  may 

35  obA'iously  be  swung  so  as  to  extend  in  any 
desired  direction  without  interfering  in  the 
slightest  with  the  flexing  of  the  sound  con- 

veyer although  the  stop  10  prevents  anj^ 
turning  of  the  horn  to  an  extent  that  might 

40  overbalance  the  machine.  When  it  is  de- 

sired to  remove  the  horn  this  is  readily  ac- 
complislied  by  releasing  the  set-screw  18  that 
holds  the  detachable  section  of  the  retaining 
flange   in   jalace.      Should   it,    furthermore, 

become  necessary  or  desirable  to  entirely  45 
disconnect  the  sound  convej^er  from  the 
sound-box  in  order  to  get  at  the  machine, 
this  may  be  accomplished  by  simply  loosen- 

ing set-screw  9,  when  the  elbow,  together 
with  the  sound  conveyer  and  amplifier  at-  50 
tachecl  thereto,  may  be  swung  to  one  side. 

Other  modes  of  applying  the  principle  of 
mj  invention  may  be  employed  instead  of 
the  one  explained,  change  being  made  as 
regards  the  mechanism  herein  disclosed,  pro-  55 
vided  the  means  stated  hj  an,y  of  the  fol- 

lowing claims  or  the  equivalent  of  such 
stated  means  be  employed. 

I  therefore  jDarticularly  point  out  and  dis- 
tinctly claim  as  my  invention: —  60 

1.  A  horn  for'  talking  machines,  compris- 
ing a  generally  tapering  amplifying  horn 

proper,  and  a  flexible  tubular  extension  to 
the  smaller  end  of  said  horn  consisting  of 
coiled  interlocking  strips,  such  extension  be-  65 
ing  tajiered  to  conform  with  the  taper  of 
said  amplifying  horn. 

2.  A  horn  for  talking  machines,  compris- 
ing a  generally  tapering  amplifying  horn 

proper,  and  a  flexible  tubular  extension  to  70 
the  smaller  end  of  said  horn  consisting  of 

coiled  interlocking  strips  of  metal,  such  ex- 
tension being  tapered  to  conform  Avith  the 

taper  of  saicl  amplifying  horn. 
3.  A  horn  for  talking  machines,  compris-  75 

ing  a  curved  amplifying  horn  proper  of 

generally  tapering  form  pivotally  sup- 
ported at  its  smaller  end,  and  a  flexible  tu- 

bular extension  to  such  smaller  end  con- 
sisting of  coiled  interlocking  strips  of  metal,  80 

such  extension  being  tapered  to  conform 
with  the  taper  of  said  amplifjang  horn. 

Signed  bv  me  this   14th  day  of  March, 
1912. 

THOMAS  H.  TOWELL. 

Attested  by — 
Anna  L.  Gill, 

Jno.  F.  Obeklin. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  W.  OWEH,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  TO  VICTOK  TALKING 

MACHINE  COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

METHOD  OF  MAKING  SOUND-RECORDS. 

1,033,909.  Specification  of  Letters  Patent.        Patented  July  30, 1913. 
Original  application  filed  May  4,  1908,  Serial  No.  430,657.     Divided  and  this  application  filed  July  30,  1909. 

Serial  No.  510,408. 

To  all  whom  it  may  concern: 
Be  it  Icnown  that  I.  James  W.  Owen,  a 

citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  county  of 

5  Philadelphia,  and  State  of  Pennsylvania, 
have  invented  a  certain  new  and  use- 

ful JMethod  of  Making  Sound-Records, 
of  which  the  following  is  a  full,  clear,  and 
exact  disclosure,  reference  being  had  to  the 

10  accompan3^ing  drawings,  forming  part  of 
this  specification. 

The  main  object  of  this  invention  is  to 
provide  an  improved  method  Avhereby  a 
matrix  or  a  record  of  sound  may  be  pro- 

15  duced,  so  marked  for  identification  that 
duiDlicates  thereof  cannot  be  formed  or 

"  dubbed "  from  it  without  incorporating 
into  such  duplicates  the  identification  marks 
of  the  original,  this  application  being  a  di- 

20  vision  of  my  prior  application,  Serial  No. 
430,657,  filed  May  4, 1908,  upon  which  issued 
United  States  Letters  Patent  No.  964,686, 
dated  July  19,  1910. 

This  method  is  preferably  utilized  to  form 
25  an  identification  mark  or  mai'ks  within  the 

recorded  surface  of  the  record,  the  term 

"  recorded  surface  "  being  used  to  define  the 
whole  or  anj^  part  of  the  surface  of  the  un- 
dulatorA'  sound  groove  or  ridge  of  a  record 

30  or  of  the  surface  between  the  turns  of  such 
groove  or  ridge.  Preference  is  given  to  an 
identification  mark  or  marks  such  as  a  word 
or  words,  or  characters  of  any  description, 
that  Avill  indicate  the  origin  of  the  record  or 

35  that  will  give  any  other  information  desired. 
In  the  drawings  forming  a  part  of  this 

application,   in   which   the   same   reference 

characters  are  used  to  designate  like  pai'ts 
throughout  the  various  views,  Figures  1  to 

40  3  illustrate  one  method  of  forming  identifi- 

cation marks  in  a  sound  recoi'd  matrix ;  P'igs. 
4,  5  and  6  show  a  modified  manner  of  carry- 

ing out  the  said  metliod;  Figs.  7,  8  and  9 
show   a   still   further   modified   process   of 

45  marking  a  sound  record  matrix;  Fig.  10  is 
a  fragmental  plan  view  and  Fig.  11  a  frag- 
mentarj''  sectional  view  of  a  sound  record 
tablet  having  identification  marks  formed 
in  the  recorded  surface  thereof. 

50  In  the  application  of  this  method,  a  mas- 
ter record  is  first  formed  in  any  of  the  ordi- 

nary ways,  such  as  by  cutting  or  engraving 
a  soft  record  blank  with  a  stylus  actuated 
by  sound  waves,  and  a  matrix  1  is  then 

formed  from  the  master  record  in  any  usual  55 
manner,  for  instance  by  electro-plating  the 
master  record  with  copper  and  then  strip- 

ping   the    copper    deposit    therefrom,    the 
stripped    deposit    constituting   the   matrix. 
Having  thus  formed  a  matrix  in  the  usual  60 
manner,   a   negative   of   the   distinguishing 
mark  or  marks  to  be  applied  to  the  record 
is  then  formed  in  the  matrix.     The  forming 
of  the  distinguishing  mark  in  the  matrix 
may  be  accomplished  in  various  ways,  some  65 
of  which  are  as  follows : — 

Referring  first  to  the  process  illustrated 

in  P"'igs.  1  to  3  of  the  drawings,  a  matrix  1 is  provided  on  its  back  with  the  mark  which 
it  is  desired  to  have  appear  upon  the  face  of  70 
the  finished  record  and  in  the  face  of  the 
record  formed  tlierefrom.  This  mark  may 
be  formed  hy  depositing  upon  the  back  of 
the  matrix  a  thin  layer  or  deposit  2  of  metal, 
such  as  copper  or  zinc.  This  layer  or  de-  75 
posit  should  have  the  contour  of  the  mark 
ultimately  to  be  produced.  I  may,  how- 

ever, form  the  mark  by  coating  the  entire 
back  of  the  matrix  with  thin  layer  of  metal, 
and  then  reiuoA  ing  portions  of  the  deposited  80 
metal  with  a  suitable  agent,  the  action  of 
which  is  to  dissolve  or  eat  away  portions  of 
the  layer  leaving  parts  standing  out  in  re- 

lief on  the  back  of  the  matrix.  Having  thus 
formed  the  mark  on  the  back  (if  the  matrix  85 
by  elevating  and  depressing  portions  of  the 
surface  thereof,  so  that  parts  of  the  back  are 
out  of  the  plane  of  the  surrounding  surface 
of  the  back  of  the  matrix,  the  matrix  may 
then  be  united  to  a  suitable  backing  by  any  90 
well  luiown  manner  as  hs  a  sweating  process, 

that  is  to  sa}',  a  soldering  of  the  matrix  to 
the  backing  under  high  pressure.  In  doing 
this  a  sheet  of  any  suitable  elastic  material 
such  as  asbestos  should  be  placed  over  the  95 
face  of  the  matrix  in  order  to  prevent  the 
press  from  injuring  the  record  of  sound. 

In  thus  uniting  the  matrix  to  the  backing 
under  pressure,  the  mark,  formed  on  the 
back  of  the  matrix  will  be  pressed  through  100 
to  the  face  of  the  matrix  and  will  plainly 
appear  upon  the  face  of  the  finished  matrix, 
either  as  an  elevation  or  depression  of  a 
predetermined  contour,  the  contour  being 
that  of  the  deposit  on  the  back  of  the  matrix  105 
and  the  mark  being  raised  or  depressed  de- 

pending upon  whether  the  figure  or  mark  be 
raised   upon    the   backing,   or   the   surface 
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around  the  mark  be  raised  above  the  plane 
of  the  surface  of  the  mark  itself.  Prefer- 

ably the  edges  of  the  mark  should  be  bev- 
eled so  that  the  stylus  in  running  from  the 

5  elevation  or  depression  caused  by  the  mark, 

u'ill  not  produce  an  undesirable  sound  during 
the  reproduction  of  the  sound  of  the  record. 
To  this  end,  the  deposit  formed  on  the  back 

of  the  matrix  should  also  be  provided  -n^th 
10  beveled  edges,  that  is,  with  surfaces  slowly 

running  into  the  surface  surrounding  the 
mark. 

In  carrying  out  this  process,  it  will  be  ob- 
served that  the  mark  formed  on  the  back  of 

15  the  matrix  is  forced  or  impressed  into  the 
recorded  surface  of  the  matrix,  and  appears 
upon  the  face  thereof  by  reason  of  the  pres- 

sure used  in  uniting  the  matrix  to  the  back- 
ing, the  elastic  cushion  on  the  face  of  the 

20  record  allowing  portions  of  the  matrix  to 
be  permanently  bent  or  flexed  or  forced  into 
a  plane  different  from  the  plane  of  the  sur- 

rounding surface,  and  when  so  bent,  said 
surface   will   permanently   remain   in   such 

25  bent  condition.  It  is  not  necessary,  how- 
ever, that  the  mark  be  forced  into  the  sur- 
face during  the  process  of  uniting  the 

matrix  to  the  backing,  inasmuch  as  it  is  ob- 
vious that  the  part  which  I  have  designated 

30  as  the  backing  3  need  not  be  such  a  backing 
as  is  permanently  united  to  the  matrix,  that 
is  to  say,  the  backing  may  merely  be  to  force 
the  mark  formed  on  the  back  of  the  matrix 
through  to  the  face  of  the  matrix,  so  that 

35  it  appears  on  the  face  of  the  matrix  as  an 
elevation  or  depression.  It  is,  however, 
very  convenient  to  mark  the  record  during 
the  process  by  which  it  is  united  to  the 
backing. 

40  In  Figs.  4  to  6,  a  modification  of  the  above 
process  is  shown,  the  process  differing  only 
in  that  the  thin  layer  of  material  constitut- 

ing the  mark  2  or  the  surface  around  the 
mark  is  formed  on  the  face  of  the  backing 

^^  instead  of  on  the  back  of  the  matrix.  When 
so  formed  and  united  as  above  described,  a 
similar  result  will  be  produced,  namely,  the 
mark  which  was  formed  on  the  face  of  the 
backing  will  be  forced  into  and  through  the 

^0  matrix,  and  will  appear  on  the  face  of  the 
matrix.  In  this  modification,  also  the  part 
which  has  been  designated  as  the  baclring 
3  may  be  in  reality  a  die  having  elevated  or 
depressed  portions  in  its  surface,  whereby 

^^  the  mark  may  be  forced  or  impressed  into 
the  matrix  and  the  matrix  may  be  united 
to  any  other  suitable  backing. 

In  Figs.  7  to  9  the  thin  layer  or  deposit 
forming  the  mark  is  formed  on  the  back  of 

^^  the  backing,  and  when  the  matrix  and  the 
backing  are  united  under  pressure,  the  mark 
will  be  impressed  through  the  backing  and 

through  the  matrix,-  and  it  will  appear  on the  face  of  the  matrix. 
In  all  these  methods  above  described,  it 65 

85 

90 

will  be  observed  that  the  depth  of  the  groove 
itself  is  not  to  be  changed.  The  grooved 
surface  will  merely  be  slightly  displaced 
sufficiently  to  form  a  mark  visible  to  the  eye, 
in  the  highly  polished  surface  of  the  matrix,  ̂ q 
but  the  elevation  of  the  mark  will  be  slight 
and  the  edges  of  the  mark  should  be  prefer- 

ably beveled  into  the  surrounding  surface, 
so  that  no  sound  will  be  produced  in  the 
finished  record,  formed  from  the  matrix,  75 
when  the  stylus  traverses  the  elevation  or 

depression. 
In  Fig.  10,  I  have  shown  a  letter  as  con- 

stituting a  mark  impressed  into  the  record- 
ed surface  of  the  matrix  and  showing  on  go 

the  face  of  the  matrix  as  a  slight  elevation, 
and  Fig.  11  is  a  section  on  the  line  11 — 11 
of  Fig.  10,  showing  how  the  mark  would  be 
depressed  into  the  recorded  surface  of  a 
commercial  record. 

In  carrying  out  my  process,  it  Avill  be  ob- 
served that  the  mark  may  be  formed  in 

other  ways  than  these  which  have  been  de- 
scribed. A  thin  separate  sheet  or  piece  of 

material  may  be  loosely  interposed  between 
the  matrix  and  the  adjacent  surface  of  tlie 
bacldng  and  retained  there  when  the  matrix 
and  backing  are  united.  The  mark  may  be 
formed  by  painting  a  desired  mark  upon 
either  of  the  adjacent  surfaces  of  the  matrix  95 
or  backing,  or  upon  the  back  of  the  backing, 
and  the  same  result  would  be  accomplished 
in  the  finished  matrix. 

In  carrying  out  my  invention,  I  prefer- 
ably locate  the  mark  in  the  matrix  so  that  it 

will  appear  in  the  i-ecorded  surface  of  the 
record,  so  as  to  make  it  practically  impos- 

sible to  duplicate  or  dub  the  record  without 
incorporating  into  the  duplicate  the  mark 
formed  in  the  original  record  and  matrix,  105 
although  the  mark  may  be  formed  in  the 
matrix  or  finished  record  in  other  places 
than  in  the  recorded  surface. 

It  is  obvious  that  by  any  of  these  methods 
the  mark  may  be  produced  as  a  depression  110 
in  the  face  of  the  record  instead  of  as  a 

projection  by  forming  the  deposit  over  all 
of  the  back  of  the  matrix  or  over  all  of  the 

front  of  the  backing  except  an  area  corre- 
sponding to  the  mark,  instead  of  over  the  115 

area  of  the  mark,  and  then  uniting  the  back- 
ing to  the  matrix  as  heretofore. 

It  is  also  obvious  that  instead  of  an  elec- 
tro-deposit upon  the  back  of  the  matrix  or 

upon  the  face  of  the  backing,  any  other  120 
means  may  be  used  to  produce  a  thickness  of 
material,  or  a  depression,  corresponding  in 
contour  to  the  mark  desired,  between  the 
matrix  and  the  backing,  or  between  the 
matrix  and  any  means  of  applying  pressure 
thereto ;  or  the  mark  might  be  produced  in 
relief  or  as  a  depression  in  the  face  of  the 
matrix  by  the  pressure  of  a  die  upon  the 
back  of  the  matrix,  the  face  of  the  matrix 
being  protected  from  injury  by  a  layer  of  130 

100 

125 
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yielding  material,  as  heretofore  described, 
or  in  any  other  suitable  manner. 

The  matrices  formed  as  above  described 

are  preferably  plated  with  nickel  to  give 
5  a  smooth  finish  and  to  protect  the  same  from 

corrosion. 
Commercial  sound  records  are  formed  in 

the  usual  manner  from  the  matrices  thus 
produced  and  the  distinguishing  mark  upon 

10  the  face  of  the  matrix  is  obviously  repro- 
duced in  the  face  of  the  record.  Tlie  mark 

is  so  proportioned  as  to  make  only  a  slight 
displacement  of  the  normal  recorded  sur- 

face of  the  record  and  has  no  appreciable 
15  iDhonetic  etfect  in  the  reproduction  of  sound 

from  the  record,  as  heretofore  explained, 
but  the  mark  is  clearly  visible  to  the  ordi- 

nary observer.  . 
While  I  have  described  a  number  of  ways 

20  in  which  this  invention  may  be  practised. 
I  do  not  limit  myself  to  any  one  of  the  ex- 

act ways  above  described,  since  various 
changes  might  be  made  in  the  application 
of  the  uiethod  within  the  spirit  of  the  in- 

25  vention  and  the  scope  of  the  appended 
claims. 

Having  thus  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters 
Patent  of  the  United  States  is: 

30  1.  The  method  of  marking  a  record  of 
sound,  which  consists  in  forcing  portions 
of  the  recorded  surface  out  of  the  plane  of 
the  adjacent  portions  of  the  recorded  sur- 
face. 

35  2.  The  method  of  marking  a  matrix  of  a 
record  of  sound  which  consists  in  perma- 

nently bending  portions  of  the  recorded  sur- 
face out  of  the  plane  of  the  adjacent  por- 
tions of  the  recorded  surface. 

40  3.  The  method  of  marking  a  record  of 
sound  which  consists  in  impressing  a  mark 
having  a  predetermined  configuration  in  the 
recorded  surface  of  the  matrix. 

4.  The  metliod  of  marking  a  matrix  of  a 
45  record  of  sound  which  consists  in  pressing 

said  matrix  against  a  backing,  one  of  the 
adjacent  surfaces  of  said  matrix  and  back- 

ing having  a  portion  in  a  plane  dilferent 
from  the  plane  of  the  adjacent  portions. 

50  5.  The  method  of  marking  a  matrix,  of  a 
record  of  sound,  which  consists  in  forming 
the  desired  marks  on  one  of  the  atljacent 
surfaces  of  the  matrix  and  backing,  and 
uniting    said    matrix    and    backing    under 

55  pressure. 
G.  The  method  of  marking  a  matrix  for 

sound  records,  which  consists  in  applying  a 
backing  to  said  matrix  and  simultaneously 
displacing  a  portion  of  the  face  of  said  ma- 

fio  trix. 

7.  The  method  of  marking  a  matrix  for 
sound  records  which  consists  in  placing  a 

thickness  of  material  on  a  part  of  the  back 
of  said  matrix  and  securing  a  backing  to 
said  matrix  under  pressure.  65 

8.  The  m.ethod  of  marking  a  matrix  for 
sound  records,  which  consists  in  interposing 
a  thickness  of  material  corresponding  in 
contour  to  the  mark  desired  between  said 

matrix  and  the  backing  and  opposite  to  the  70 
recorded  surface  of  said  matrix,  and  secur- 

ing the  backing  to  said  matrix  under  pres- 
sure. 

9.  The  method  of  marking  a  matrix  for 
sound  records,  which  comprises  electroplat-  75 
ing  a  portion  of  the  back  of  said  matrix 
and  then  pressing  said  electroplated  por- 

tion into  said  matrix  to  produce  a  mark 
upon  the  face  of  the  matrix. 

10.  The  method  of  marking  a  matrix  for  SO 
sound  records,  which  comprises  electroplat- 

ing a  portion  of  the  back  of  said  matrix 
opposite  the  recorded  surface  thereof,  and 
then  pressing  said  electroplated  portion 
into  said  matrix  to  produce  a  mark  upon  85 
the  face  of  the  matrix. 

11.  The  method  of  marking  a  matrix  for 
sound  records,  which  comprises  ajiplying  a 
yielding  cushion  to  the  face  of  the  matrix 

and  a  rigid  backing  to  the  back  of  the  ma-  90 
trix,  interposing  a  thiclcness  of  material  cor- 

responding in  contour  to  the  mark  desired 
between  the  matrix  and  said  backing,  and 

applying  force  to  said  backing. 
12.  The  method  of  marking  a  matrix  for  95 

sound  records,  which  comprises  applying  a 
yielding  cushion  to  the  face  of  said  matrix 
and  sweating  a  backing  to  the  back  of  said 
matrix  under  pressure,  a  thiclcness  of  mate- 

rial corresponding  in  contour  to  the  mark  lOO 
desired  having  been  interposed  between 
said  matrix  and  said  baclcing. 

13.  The  method  of  marldng  a  matrix  for 
sound  recoi'ds,  Avhich  comprises  applying  a 
yielding  cushion  to  the  face  of  said  matrix  105 
and  sweating  a  backing  to  the  back  of  said 
matrix  under  pressure,  a  thicloiess  of  mate- 

rial corresponding  in  contour  to  the  mark 
desired  having  been  interposed  between  said 
matrix  and  said  backing  and  opposite  the  HO 
recorded  surface  of  said  matrix. 

14.  The  method  of  marking  a  matrix  for 
sound  records,  which  comprises  making  a 
deposit  on  one  of  the  adjacent  surfaces  of 
the  backing  and  the  matrix,  said  deposit  H^ 
having  a  tapered  edge,  and  applying  pres- 

sure to  said  deposit  to  displace  a  poi'tion  of 
the  face  of  said  matrix. 

In  witness  whereof,  I  have  hereunto  set 
mv  hand  this  29th  dav  of  Julv.  1909. 

J.UIES  W.  OWEX. 
Witnesses : 

Ralph  L.  Freemai^, 
Frank  B.  MmoLETON.  Jr. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Daniel,  Higham,  a 

citizen  of  the  United  States,  and  a  resident 
of  New  York,  in  the  county  of  New  York 

5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Sound- 

Reproducers,  of  wliich  the  following  is  a 
description. 
My  invention  relates  to  phonograph  re- 

10  producers  of  the  pneumatic  type,  or,  gener- 
ally speaking,  of  the  type  in  which  undula- 
tions corresponding  to  sound  waves  are  im- 

pressed upon  a  current  of  any  .suitable  mov- 
ing fluid  by  the  operation  of  a  suitable  valve 

15  through  which  the  fluid  is  allowed  or  caused 
to  pass,  the  valve  being  operated  in  accord- 

ance with  the  sound  waves  as  by  connection 
with  a  reproducing  stylus  tracking  a  record 
groove. 

20  The  objects  of  my  invention  are  the  con- 
struction of  a  sound  reproducer  whose  tones 

will  be  characterized  by  more  perfect  quality 
than  those  of  reproducers  ordinarily  used, 
and    which    ̂ ^•ill   cause   undulations   corre- 

25  sponding  to  the  original  sound  waves,  but 
greatly  amplified  thereover,  to  be  impressed 
upon  the  current  of  air  or  other  moving 
fluid  passing  through  the  reproducer  with 
the  result  that  tones  of  much  greater  volume 

30  may  be  reproduced  than  is  commonly  possi- 
ble in  devices  of  this  character. 

My  invention  operates  upon  a  new  princi- 
ple by  which  the  movement  imparted  to  the 

A'alve  member  by  connection  with  the  stylus 
35  lever  is  greatljj^  amplified  in  the  vibration 

of  the  valve  member.  This  is  accomplished 
by  forming  a  valve  of  flexible  material 
which  is  seated  upon  a  port  connecting  two 
communicating   chambers,   or   is   otherwise 

40  suspended  across  the  path  taken  by  the  mov- 
ing fluid  in  its  passage  through  the  sound 

box,  this  valve  normally  being  bent  in  an 
arc  of  slight  curvature.  The  valve  member 
is  fixed  at  one  end  and  is  comiected  to  the 

45  reproducing  stylus  at  its  other  or  free  end 
in  such  a  manner  that  the  reciprocating  mo- 

tion derived  from  the  movement  of  the  stylus 
in  traveling  over  the  record  groove  is  com- 

municated to  the  free  end  of  the  valve  mem- 
50  ber  by  alternate  pushes  and  pulls  lengthwise 

of  the  valve  member  or  substantially  paral- 
lel to  the  valve  plate  upon  which  it  is  seated. 

The  longitudinal  movements  thus  imparted 
to  the  free  end  of  the  valve  member  result 

55  in  a  corresponding,  but  greatly  amplified, 
movement  of  that  portion  of  the  member 

which  is  seated  upon  the  port  toward  and 
away  from  the  port  as  the  curvature  of  the 
member  increases  and  decreases.    The  move- 

ment of  the  center  of  the  flexible  member  as  60 
it  vibrates  at  right  angles  to  its  length  may 
easily  amount  to  se^en  or  eight  times  the 
movement  imparted   longitudinally   of   the 
valve  member  by  connection  with  the  stylus 
where  the  arc  of  the  flexible  member  is  quite  65 
flat.    I  have  also  constructed  the  sound  box 
in    a    novel    manner,    one    chamber    being 
formed    within    a   member    which    extends 
within  the  other  chamber,  somewhat  in  the 
form  of  a  pipe  of  smaller  diameter  than  the  70 
first  named  chamber,  this  member  or  pipe 
being  provided  with  a  port  upon  which  the 
flexible  valve  is  seated.     This  construction 
need  not  necessarily  be  used,  however,  in 
connection  Avith  the  valve  connections  just  75 
described. 

In  view  of  the  foregoing,  my  invention 
consists  in  the  features  hereinafter  described 
and  claimed. 

Reference  is  hereby  made  to  the  accompa-  80 
nying  drawings,  forming  part  of  this  speci- 

fication and  embodying  one  form  of  my  in- 
A'ention,  and  in  which — 

Figure  1  represents  a  vertical  cross  section 
through  a  reproducer  embodying  my  inven-  85 
tion,  certain  parts  being  shown  in  side  ele- 

vation. Fig.  2  is  a  view  of  my  improved 
valve  and  the  member  containing  the  port 
upon  which  it  is  seated  taken  on  line  2 — 2 
of  Fig.  1.  Fig.  3  is  a  horizontal  section  90 
taken  on  line  3 — 3  of  Fig.  1.  Fig.  4  is  a 
bottom  plan  view  of  the  device  shown  in 
Fig.  1. 

The  same  reference  numerals  will  be  used 

in  all  of  the  above  figures  to  denote  corre-  95 
sponding  parts. 

Referring  to  the  drawings,  the  sound  box 
1  is  provided  as  is  common  with  two  inte- 

rior chambers  2  and  3.  I  prefer,  however, 
to  form  these  chambers  in  a  novel  manner,  100 

although  it  is  not  esesntial  to  mj'-  main  in- 
vention that  they  be  so  formed.  As  shown 

in  the  drawings,  the  chamber  3  is  formed 
longitudinally  in  the  elongated  member  4 
Avhich  is  secured  within  sound  box  1  so  that  105 
it  extends  through  the  whole  interior  of 
chamber  2  of  sound  box  1.  Member  4  may 
conveniently  be  in  the  form  of  a  cylinder 
having  a  flattened  portion  5  on  one  side 
thereof  to  constitute  a  valve  seat.  The  lower  110 
end  of  this  cylinder  4  may  conveniently  be 
secured  to  the  bottom  6  of  sound  box  1  by  a 
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mortise  and  tenon  joint,  as  shown  at  7. 
This  joint  is  made  sufficiently  tight  to  hokl 
member  4  securely  in  place.  The  top  8  of 
sound  box  1  is  then  placed  in  position  with 

5  member  4  extending  therethrough  and  a  cylin- 
drical member  9  screw  threaded  on  its  bore 

is  screwed  upon  the  threaded  periphery  10 
of  the  upper  cylindrical  portion  of  member 
4  above  top  member  8  to  secure  the  parts 

10  firmly  in  position.  Xhe  chamber  or  pas- 
sageway 3  extends  downwardly  through 

member  4  a  considerable  distance  within  the 
interior  of  the  sound  box,  and  this  chamber  3 
cominunicates  through  member  9  with  any 

15  suitable  horn  or  sound  amplifying  means. 
The  pipe  connection  11  is  provided  with  an 
opening  into  chamber  2  of  sound  box  1,  pref- 

erably at  right  angles  to  the  surface  5  of 
member  4  for  the  inti'oduction  of  a  continu- 

20  ous  current  of  air  or  other  suitable  fluid  into 
the  sound  box.  A  port  12  preferably  in  the 
form  of  an  elongated  vertical  slit  is  j^ro- 
vided  in  the  surface  5  of  meuiber  4,  this  port 
tlaus   connecting   chambers    2   and    3.     The 

25  valve  13  formed  of  any  suitable  thin  elastic 
material  is  seated  upon  port  12  and  is  se- 

cured to  member  4  by  any  suitable  means  as 
screws  14  immediately  above  the  upper  end 
of  the  port.     It  is,  of  course,  obvious  that  a 

30  plurality  of  such  ports  and  valves  might  be 
provided  if  desired. 

By  forming  chamber  3  in  a  member  as  de- 
scribed, a  simple  and  compact  device  is  pro- 

vided which   also  has  the   advantage   that 
35  chamber  2  surrounding  member  4  in  which 

chamber  3  is  situated,  constitutes  a  reser- 
voir or  equalizing  means  for  the  pressure  of 

the  air  or  other  moving  fluid  entering 
through  pipe  11. 

40  Valve  member  13  is  seated  upon  port  12 
and  is  curved  or  bent  inwardly  therefrom  in 
an  arc  of  slight  curvature,  so  that  the  lower 
end  of  the  valve  member  below  the  port  12 
juts  forwardly  a  slight  distance  from  sur- 

45  face  5  of  member  4.  Floating  weight  1.5  is 
pivoted  at  16  to  block  IT  which  is  pivoted 
within  bottom  member  6  of  sound  box  1  in 
the  well  known  manner,  as  indicated  by 
screw  18.     Stylus  lever  19  bearing  stylus  20 

50  is  pivotally  connected  to  floating  weight  15 
in  any  convenient  raamier  as  indicated  at  21. 
Link  22  extends  upwardly  from  the  tail  of 
stylus  lever  19  through  a  suitable  opening 
in  floating  weight  15  and  is  connected  at  its 

55  upper  end  to  a  link  or  rod  23  vertically  in 
line  therewith,  which  link  is  adapted  to  re- 

ciprocate in  a  vertical  plane  through  an 
opening  24  in  bottom  plate  6  of  the  sound 
box  1,  in  which  o^Dening  link  23  is  closely 

60  fitted  to  slide.  The  upper  end  of  rod  23 
is  provided  with  a  hole  threthrough  through 
which  is  passed  a  hook  25  which  is  secured  to 
the  lower  end  of  valve  member  13  as  shown. 
Oo,  link  24  may  be  connected  to  valve  13  in  any 

65  other  suitable  manner.    Horizontal  spring 

26  is  preferably  provided,  being  mounted  on 
the  upper  surface  of  bottom  plate  6  of  the 
sound  box  as  by  screws  27,  the  free  end  of 
this  spring  being  connected  to  r'^1  23  to 
regulate  the  amoimt  of  curvature  of  valve  ;q 
13  and  the  tension  under  which  it  is  held. 
As  stylus  20  rises  and  falls  in  folloAving  the 
vertical  imdulations  of  the  sound  groove  of 
the  record  being  reproduced,  link  22  and 
rod  23  reciprocate  in  a  plane  substantially  75 
parallel  to  the  face  5  of  the  valve  seat,  or  in 
a  plane  which  may  be  considered  as  being 
tangential  to  the  curvature  of  valve  13  at  the 
port  opening.  The  alternate  up  and  down 
movement  thus  communicated  to  the  lower  go 
end  of  valve  13  flexes  the  latter,  the  down- 
Avard  movement  of  rod  23  straightening  out 

A^alve  13  or  decreasing  the  curvature  there- 
of, while  upAvard  movement  of  member  23 

increases  the  curvature  of  the  valve.  Thus,  35 
the  doAVUAvard  movement  of  rod  23  moves 

the  A'alve  member  from  its  port,  while  up- 
Avard  movement  of  rod  23  causes  the  A^alve 
to  be  seated  more  firmly  upon  its  port,  thus 
reducing  the  port  opening.  Where  the  90 
valve  member  is  curvecl  in  a  very  slight  arc, 
as  shown  in  the  drawings,  the  movement 

lengtliAvise  of  the  valve  member  communi- 
cated from  the  stylus  results  in  a  movement 

of  the  center  of  the  arc  at  right  angles  to  the  95 
movement  of  link  23  much  greater  than  the 
moA^ement  of  link  23.  In  a  construction 
such  as  that  shown  in  the  drawings,  the 

moA'ement  of  the  A'alve  toward  and  away 
from  the  port  resulting  in  a  decrease  and  in-  100 
crease  of  the  extent  of  port  opening,  easily 
amounts  to  seven  or  eight  times  the  amoimt 
of  movement  parallel  to  the  valve  causing 
such  moA'ement  of  the  A^alve.  The  result  of 
this  construction  is  that  sound  undulations  i05 
corresponding  to  the  vibrations  of  the  stylus 
in  reproducing,  but  very  greatly  amplified 
in  character  are  impressed  upon  the  ciirrent 
of  air  or  other  fluid  passing  through  the 
sound  box  Avith  consequent  amplification  of  110 
the  sound  reproduced. 

It  is  obvious  that  my  iuA^ention  is  not  lim- 
ited to  the  exact  construction  shown,  but  is 

as  broad  as  is  indicated  by  the  appended 

claims.  My  invention  is  based  upon  a  prin-  115 
ciple  of  amplification  which  is  apparently 
broadly  new  in  the  art. 

HaA'ing  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  follows:  _         120 
1.  In  a  sound  reproducer,  the  combina- 

tion with  a  plate  having  a  port  there- 
through, of  a  flexible  member  seated  upon 

said  port  and  secured  at  one  end  to  said 
plate  adjacent  the  end  of  said  port,  the  end  125 
of  said  member  being  curved  aAvay  from  the 
surface  of  said  plate,  and  means  for  causing 
said  free  end  to  move  lengthwise  approxi- 

mately parallel  to  said  plate  in  accordance 
Avith  sound  vibrations  to  vary  the  extent  of  130 
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opening  of  said  port  correspondingly,  sub- 
stantially as  described. 

2.  In  a  sound  reproducer,  the  combination 
with  a  ]D]ate  having  a  jDort  therethrough,  of 

5  a  flexible  member  seated  upon  said  port  and 
secured  at  one  end  to  said  plate  adjacent  the 
end  of  said  port,  the  end  of  said  member  be- 

ing curA'ed  away  from  the  surface  of  said 
plate  in  an  arc,  and  means  for  communicat- 

10  ing  movement  in  accordance  with  sound  vi- 
brations to  the  free  end  of  said  member 

lengthwise  of  the  same  to  vary  the  extent 
of  opening  of  said  port  correspondingly, 
substantially  as  described. 

15  3.  In  a  sound  re^Droducer,  the  combination 
with  a  plate  having  a  port  therethrough,  of 
a  flexible  member  covering  said  port  and  se- 

cured at  one  end  to  said  plate  adjacent  one 
end  of  said  port,  said  member  being  bent 

20  into  the  form  of  a  flat  arc,  and  means  for  re- 
ciprocating the  free  end  of  said  member  in 

accordance  with  sound  vibrations  in  the  di- 
rection of  a  tangent  to  said  arc  to  increase 

and  decrease  the  amount  of  curvature  of  the 

25  member  to  vary  the  extent  of  opening  of 
said  port  correspondingly,  substantially  as 
described. 

4.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body  having  two  chambers  com- 

30  municating  through  a  port,  a  flexible  mem- 
ber seated  upon  said  port,  anchored  at  one 

end,  and  slightly  curved  away  from  the 
plane  containing  the  mouth  of  said  port 
at  its  other  end.  a  link  secured  to  the  free 

35  end  of  said  member  and  extending  in  a 
plane  substantially  parallel  to  that  contain- 

ing the  mouth  of  said  port,  and  means  for 
reciprocating  said  link  in  accordance  with 
sound  vibrations  to  vary  the  extent  of  open- 

40  ing  of  said  port  coiTespondingly,  substan- 
tially as  described. 

5.  In  a  sound  reproducer,  the  combina- 
tion with  a  plate  having  a  port  there- 

through, of  a  flexible  member  covering  said 
45  port  and  secured  at  one  end  to  said  ])late 

adjacent  one  end  of  said  port,  said  member 
being  bent  into  the  form  of  a  flat  arc,  and 
means  for  communicating  movement  in  ac- 

cordance with  sound  vibrations  to  the  free 
50  end  of  said  member  in  a  direction  to  exert 

alternate  ])ushes  and  pulls  lengthwise  of  the 
same  to  increase  and  decrease  the  amount  of 

curvature  of  the  member  correspondingl}', 
substantially  as  described. 

55  6.  In  a  sound  reproducer,  the  combina- 
tion of  a  hollow  body  having  two  chambers 

communicating  tlirough  a  port,  a  flexible 
juember  seated  upon  said  port,  anchored  at 
one  end,  and  slightly  curved  away  from  the 

plane  containing  the  mouth  of  said  port  at  60 
its  other  end,  a  floating  weight,  a  pivoted 
stylus  lever  carried  thereby  and  connections 
between  the  tail  of  said  lever  and  the  free 
end  of  said  member  substantially  parallel  to 
the  latter,  substantially  as  described.  65 

7.  In  a  sound  reproducer,  the  combina- 
tion of  a  body  containing  a  chamber,  a  pipe 

connection  thereto,  a  hollow  member  se- 
cured within  said  body  and  extending 

thi'ough  said  chamber  and  outside  said  body  70 
at  one  side,  said  member  having  a  port  con- 

necting the  interior  thereof  with  said  cham- 
ber and  an  opening  from  said  interior  out- 
side said  bod}",  a  flexible  valve  anchored  at 

one  end  and  seated  upon  said  port,  and  75 
means  for  communicating  movement  in  ac- 

cordance with  sound  vibrations  to  the  free 
end  of  said  valve  lengthwise  of  the  same  to 
vary  the  extent  of  opening  of  said  port, 
substantially  as  described.  80 

8.  In  a  sound  reproducer,  the  combina- 
tion of  a  hollow  body  having  two  chambers, 

a  substantially  vertical  wall  separating  said 
chambers  and  having  a  port  therein  connect- 

ing said  chambers,  a  flexible  valve  seated  85 
upon  said  port  and  secured  at  its  upper 
end,  a  stylus  lever  pivoted  below  said  body, 
and  a  link  connecting  said  lever  to  the  lower 
end  of  said  valve  and  extending  through 
the  lower  wall  of  said  body  in  an  approxi-  80 
raately  vertical  direction,  substantially  as 
described. 

9.  In  a  sound  reproducer,  the  combination 
with  a  hollow  body  adapted  to  have  a  col- 

umn   of   fluid    uncier   pressure    pass   there-  95 
through,  of  a  flexible  member  noi'mally  bent 
in  the  form  of  an  arc  of  slight  cur\ature 
suspended  at  one  end  across  the  path  of  said 
fluid  within  said  body,  and  means  for  im- 

parting reciprocating  movement  in  accord-  100 
ance  with  sound  vibrations  to  the  free  end  of 
said  member  lengthwise  of  the  same  to  set 
said  fluid  into  corresponding  amplified  vi- 

bration, substantially  as  described. 
10.  In  a  sound  reproducer,  the  combina-  105 

tion  with  a  flexible  member  normally  bent 
in  the  form  of  an  arc  of  slight  curvature  an- 

chored at  one  end,  of  means  for  imparting 
reciprocating  movement  in  accordance  with 
sound  vibrations  to  the  free  end  of  said  no 

member  lengthwise  of  the  same,  substan- 
tially as  described. 

This   specification   signed   and   witnessed 
this  10th  day  of  December  1909. 

DANIEL  HIGHAM. 

Witnesses : 
Dyer  Smith, 

John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I.  Eldridge  E.  John- 

son, a  citizen  of  the  United  States,  and  a 
resident  of  ]Merion.  county  of  Montgomery, 

5  and  State  of  Pennsylvania,  have  invented 
certain  new  and  useful  Improvements  in 

Talkino'-Machines,  of  wJiich  the  following 
is  a  full,  clear,  and  exact  disclosure,  refer- 

ence l:)eing  had  to  the  accompanying  draw- 
10  ings,  forming  a  part  of  this  specification. 

The  main  objects  of  this  invention  are  to 
provide  in  a  talking  machine  an  improved 
support  or  mounting  for  a  swinging  sound 
box  arm  or  tone  arm;   to  provide  improved 

15  means  for  limiting  the  movement  of  a  tone 
arm ;  and  to  provide  other  improvements  as 
will  appear  hereinafter. 

In  the  accompanying  drawings,  Figure  1 
is  a  fragmentary  top  plan  view  partially  in 

20  horizontal  section  on  line  I — I  of  Fig.  2  of  a 
talking  machine  constructed  in  accordance 
with  this  invention;  Fig.  2  a  fragmentary 
side  elevation  ])artly  in  vertical  section  on 
line  II — II  of  Fig.  1.  of  the  same;   Fig.  3  a 

25  fragmentary  side  elevation  partly  in  ver- 
tical section  on  line  III — III  of  Fig.  1 ;  and 

Fig.  4  a  fragmentary  vertical  section  of  a 
portion  of  the  same. 

Keferring  to  the  drawings,  one  embodi- 
30  ment  of  this  invention  is  shown  applied  to  a 

talkinof  machine  comprisino-  the  usual  cas- 
ing having  a  horizontal  supporting  wall  1, 

carrying  the  usual  turntable  2  for  support- 
ing a  disk  sound  record  3.    Arranged  above 

35  the  record  support  to  cooperate  with  the 
record  3  is  any  suitable  sound  box  or  sound 
reproducer  4.  which  is  pivoted  in  a  well 
known  manner  by  means  of  a  U-tube  5.  to 
the  free  smaller  end  of  a  tapering  sound  box 

40  arm  or  tone  arm  6  with  which  it  communi- 
cates. The  free  end  of  the  tone  arm  6  ex- 

tends in  a  substantially  horizontal  direction 
and  the  larger  end  7  of  the  tone  arm  is 
curved  downwardly  through  an  arc  of  about 

45  ninety  degrees,  terminating  in  a  vertically 
disposed  portion  8. 

For  supporting  the  tone  arm  6  to  swing 
about  a  fixed  axis  a  bushing  or  tubular 
support     10    is    provided,    which    extends 

50  tightly  through  an  aperture  provided  there- 
for in  the  wall  1  of  the  casing.  This  bush- 
ing preferably  projects  above  and  below  its 

supporting  wall  1.  and  is  provided  with  a 

flange    11    integral   therewith,    which    rests 
upon  the  upper  surface  of  the  wall  to  hold  55 
the  bushing  against  downward  movement. 

The  u]iper  end  of  the  bushing  10  is  pro- 
vided with  an  internal  annular  cylindrical 

recess  12.  in  the  lower  end  of  which  tightly 
fits  a  circular  spider  13.  provided  with  a  60 
centrally  arranged  cylindrical  aperture  or 
bearing  14.  This  spider  is  helcl  in  place 
rigidly  by  a  cylindrical  ring  15,  which  fits 
snugly  and  is  secured  in  any  suitable  man- 

ner in  the  recess  above  the  spider.  The  65 
lower  end  of  the  bushing  10  is  also  provided 
with  an  annular  recess  16  in  the  upper  end 
of  which  tightly  fits  a  circular  spider  17, 
having  a  central  aperture  18,  and  this  spi- 

der is  held  rigidly  in  place  by  a  ring  19,  70 
which  fits  tiglitly  and  is  secured  in  the  re- 

cess beloAv  the  spider. 
The  downturned  end  7  of  the  tone  arm  6 

is  cylindrical  and  fits  snugly  but  is  freely 
rotatable  in  the  upper  end  of  the  bushing  75 
10.  in  the  recess  above  the  ring  15.  This 
doAvnturned  end  8  of  the  tone  arm  is  also 
provided  with  an  annular  recess  25  in  the 
upper  end  of  which  tightly  fits  a  circular 
spider  2G,  having  a  central  aperture  27.  and  80 
this  spider  is  held  rigidly  in  place  with  re- 

spect to  the  tone  arm  by  a  ring  28,  which  is 
fitted  in  the  recess  l^elow  the  spider. 

For  rotatably  connecting  the  tone  ann  6 
to  the  bushing  10.  a  vertical  pivot  30  ex-  85 
tends  rotatably  through  the   central   open- 

ings or  bearings  in  the  two  spiders  mounted 
in  the  bushing  and  also  through  the  central 
opening  or  bearins;  in  the  spider  mounted  in 
the  tone  arm,  and  projects  upwardly  above  90 
the  upper  end  of  the  bushing  10  through  an 
aperture  or  bearing  provided  therefor  in  a 

lug  31.  projecting  outwardly  from  the  up- 
per surface  of  the  tone  arm  6  and  integral 

therewith,    these    several   bearings    for   the  9^ 
piA'ot  being  in  vertical  axial  alinement. 
To  prevent  movement  of  the  pivot  30 

downwai'dly.  a  collar  32  is  removably  fixed 
upon  the  pivot  30  by  means  of  a  pin  33  ex- 

tending through  the  collar  and  the  pivot,  100 
and  this  collar  is  arranged  to  bear  upon  the 
upper  surface  of  the  spider  13  in  the  upper 
end  of  the  bushinsf.  The  lower  end  of  the 
]iivot  30  projects  through  the  spider  17  in 
the  lower  end  of  the  bushing  and  terminates  105 
below  the  spider.    The  portion  of  the  pivot 
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projecting  below  the  spicier  is  reduced  in  di- 
ameter, to  form  a  shoulder  34  spaced 

slightly  below  the  bottom  surface  of  the  spi- 
der 17,  and  is  threaded  and  i^rovided  with  a 

g  nut  35,  which  is  screwed  tightly  against  the 
shoulder  34,  to  prevent  the  withdrawal  of 

the  pivot  upwardly  fx'om  its-^bearings,  the 
pivot,  however,  having  a  slight  amount  of 
end  play.    The  pivot  is  thus  held  in  a  fixed 

10  position  axially  by  the  two  vertically  spaced 
horizontal  spiders  13  and  17  in  the  bushing 
10,  but  is  freely  rotatable  with  respect  to 
the  bushing. 

The  upper  end  of  the  pivot  30  is  prefer- 
15  ably  reduced  in  diameter,  to  form  an  up- 

wardty  facing  shoulder  36,  which  is  prefer- 
ably^ arranged  to  engage  against  the  inner 

surface  of  the  tone  arm  and  to  support  the 
weight  of  the  tone  arm.     The     tone  arm  6 

20  may  be  rigidly  connected  to  the  pivot  30  by 
means  of  a  set  screw  37,  extending  through 
the  lug  31  of  the  tone  arm  and  engaging 
against  the  pivot,  or  by  any  other  suitable 
means. 

25  For  limiting  the  rotary  movement  of  the 
tone  arm  6,  a  stop  is  provided  which  consists 

of  a  yoke  40,  which  is  rigidl}'^  secured  with- 
in the  bushing  10  and  against  the  inner  sur- 

face of  the  ring  15,  in  the  upper  end  of  the 
30  bushing  by  means  of  screws  or  bolts  41, 

which  pass  through  the  bushing  from  the 
outside  thereof  and  are  threaded  into  the 
yoke.  This  yoke  is  formed  from  a  thin 
plate  of  metal  or  other  suitable  material, 

85  which  is  curved  to  conform  to  the  inner  cy- 
lindrical concave  surface  of  the  ring  15  and 

is  provided  with  upwardly  extending  arms 
42,  which  are  arranged  upon  opposite  sides 
respectively  of  a  projection  or  bridge  43,  of 

40  the  spider  26,  which  is  rigidly  secured  in 
the  end  of  the  tone  arm  6. 

The  stop  or  yoke  40  is  so  proportioned 
and  located  that  one  arm  of  the  yoke  will 
engage  against  one  side  of  the  bridge  43 

45  as  the  tone  arm.  6  is  swung  outwardly,  to 
prevent  the  tone  arm  from  swinging  out- 

wardly beyond  what  is  necessary,  and  so 
that  the  other  arm  of  the  yoke  will  engage 
against  the  other  side  of  the  bridge  as  the 

50  tone  arm  is  swung  inwardly,  to  prevent  any 
unnecessary'-  inward  movement  of  the  tone 
arm.  The  arms  42  of  the  yoke  are  offset 
slightly  inwardly  so  as  to  be  normally  out 
of  contact  with  any  part  of  the  tone  arm.  or 

^5  parts  carried  thereby.  The  tone  arm  is  thus 
freely  revoluble  upon  its  pivot  30  within 
the  limits  of  the  yoke  or  stop  40. 
Although  only  a  single  form  has  been 

shown  in  which  this  invention  may  be  em- 
60  bodied,  it  is  obvious  that  many  changes 

might  be  made  in  the  construction  illus- 
trated without  departing  from  the  spirit  of 

this  invention  or  the  scope  of  the  appended 
claims. 

65      Having  thus  fully  described  my  inven- 

tion what  I  claim  and  desire  to  protect  by 
Letters  Patent  of  the  United  States  is : 

1.  In  a  talking  machine,  the  combination 
with  a  tubular  support,  of  fixed  spaced 
bearings  located  within  said  support  and 
coaxial  therewith,  a  pivot  mounted  in  said 
bearings,  and  a  tone  arm  carried  by  said 
pivot  and  communicating  with  said  support. 

2.  In  a  talking  machine,  the  combination 
with  a  tubular  support,  of  spaced  spiders 
fixed  in  said  support,  a  pivot  in  said  sup- 

port carried  by  said  spiders,  and  a  tone  arm 
rotatable  on  said  pivot  and  communicating 
with  said  supjDort. 

3.  In  a  talking  machine,  the  combination 
with  a  vertically  arranged  tubular  support, 
of  vertically  spaced  bearings  fixed  in  said 
support  coaxially  therewith,  a  vertical  pivot 
rotatably  mounted  in  said  bearings,  and 
held  against  downward  movement  therein, 
and  a  rotatable  tone  arm  mounted  upon  the 
upper  end  of  said  pivot  and  communicating 
with  said  support. 

4.  In  a  talking  machine,  the  combination 
with  a  tubular  support,  of  a  tubular  tone 
arm  rotatable  with  respect  to  said  support 
and  forming  a  sound  passage  therewith,  and 

means  projecting  in  said  passage  for  limit- 
ing the  rotation  of  said  tone  arm. 

5.  In  a  talking  machine,  the  combination 
with  a  tubular  support,  of  a  rotatable  tubu- 

lar tone  arm  communicating  therewith,  a 

projection  Avithin  one  of  said  tubular  mem- 
bers and  carried  thereby,  and  a  yoke  within 

the  other  of  said  tubular  members  and  car- 
I'ied  thereby  and  embracing  said  projection 
to  limit  the  rotation  of  said  tone  arm. 

6.  In  a  talking  machine,  the  combination 
with  a  tubular  support,  of  a  pivot  coaxial 
with  said  support,  and  carried  thereby,  a 
tubular  tone  arm  rotatably  connected  to 
said  tubular  support  by  said  pivot,  a  spider 
rigid  with  said  tone  arm  and  surrounding 
said  pivot,  a  yoke  within  said  support  and 
having  arms  embracing  a  portion  of  said 
spider  to  limit  the  rotation  of  said  tone  arm, 
and  means  extending  through  said  support 
and  engaging  said  yoke  to  hold  said  yoke  in 

position. 7.  In  a  talking  machine,  the  combination 
with  a  tubidar  support,  of  a  tubular  tone 
arm  communicating  therewith  and  provided 
with  spaced  bearings,  and  a  pivot  extending 
axially  in  said  support  and  having  a  free 
end  engaging  in  said  bearings,  for  holding 
said  tone  arm  rotatably  in  position. 

8.  In  a  talking  machine,  the  combination 
with  a  tubular  support  having  an  upper 
f:pen  end,  of  a  tubular  tone  arm  having  an 
outer  portion  extending  transversely  to  said 

upper  end  of  said  support,  and  an  inner  por- 
tion longitudinall}''  curved  and  terminating 

in  an  open  end  communicating  with  the 
upper  end  of  said  support,  a  pivot,  and 
spaced  means  fixed  with  respect  to  said  sup- 
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port  for  holding  said  pivot  in  fixed  concen- 
tric longitudinal  alinement,  said  pivot  hav- 
ing a  free  end  upon  which  said  tone  arm  is 

mounted  to  swing  in  a  fixed  plane. 
5  9.  In  a  talking  machine,  the  combination 

of  a  tubular  support,  of  a  tubular  tone  arm 
forming  with  said  support  a  sound  passage, 
a  pivot  in  said  passage,  spaced  bearings 
within  said  tubular  support  and  fixed  with 

10  respect  to  said  tone  arm  and  said  pivot,  and 
spaced  bearings  in  said  tone  arm  fixed  with 
respect  to  said  pivot,  whereby  said  tone  arm 
is  restrained  to  swing  in  a  fixed  plane. 

10.  In  a  talking  machine,  the   combina- 
15  tion  with  a  support  having  a  sound  convey- 

ing passage,  of  a  tubular  tone  arm  communi- 
cating therewith  and  provided  with  spaced 

bearings,  and  a  pivot  mounted  in  said  pas- 

sage and  having  a  free  end  extending  out- 
side of  said  support  and  engaging  in  said   20 

bearings   for  holding  said  tone   arm  rota- 
tably  in  position. 

11.  In  a  talking  machine,  the  combina- 
tion with  a  support,  of  a  pivot,  spaced  means 

carried  by  said  support  for  holding  said  25 
pivot  in  fixed  alinement  longitudinally,  said 
pivot  having  an  upper  free  end,  and  a  tone 
arm  mounted  upon  said  free  end  to  swing 
in  a  fixed  plane. 

In  Avitness  whereof  I  have  hereunto  set  30 
my  hand  this  22nd  day  of  January  A.  D. 
1910. 

ELDRIDGE  R.  JOHNSON. 
Witnesses : 

Ralph  L.  Freeman, 
Charles  K.  Haddon. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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To  all  lohom  it  may  concern: 
Be  it  known  that  I,  Alexander  N.  Pier- 

man,  a  citizen  of  the  United  States,  and  a 
resident  of  Newark,  in  the  county  of  Essex 

5  and  State  of  New  Jersey,  have  invented  cer- 
tain new  and  useful  Improvements  in 

Sound-Reproducers,  of  which  the  following 
is  a  description. 

JNIy  invention  relates  to  sound  reproducers 
10  of  the  fluid  pressure  operated  type,  and  has 

for  its  object  the  provision  of  means  where- 
by improved  results  in  the  reproduction  of 

sounds  will  be  secured. 
My    invention    consists    of   an    improved 

15  form  of  valve  for  varying  the  rate  of  flow  of 
elastic  fluid  through  the  ports  by  which  tlie 
resonating  and  equalizing  chambers  of  the 
reproducer  communicate,  and  in  improved 
means  for  supporting  the  valve  referred  to, 

20  and  in  the  parts,  improvements  and  combi- 
nations which  are  hereinafter  pointed  out 

and  claimed. 
In  order  that  my  invention  may  be  better 

understood  attention  is  called  to  the  accom- 
25  panying  drawings  forming  a  part  of  this 

specification,  wherein — 
Figure  1  is  a  bottom  plan  view  of  the  port 

plate;  Fig.  2  is  a  cross  section  on  the  line 
2 — 2  of  Fig.  1 ;  Fig.  3  is  a  cross  section  on 

30  line  3 — 3  of  Fig.  1  and  Fig.  4  is  a  vertical 
cross  section  of  a  reproducer  embodying  m}' 
invention. 

Throughout  this  specification  and  in  all 
the  figures  of  the  drawings,  the  same  nu- 

35  merals  of  reference  are  used  to  designate 
corresponding  parts. 

The  port  plate  or  partition  2  is  interposed 
between  the  rescmating  chamber  3  and  the 
e(]ualizing  chamber  4  of  the  reproducer  5, 

40  Avhich  is  designed  to  be  borne  upon  the 
carrying  arm  of  the  phonograph.  In  this 
plate  are  formed  ports  6  whose  walls  prefer- 

ably converge  toward  the  lower  face  of  the 
said   plate.     The   improved    valve   has   the 

45  form  of  a  preferably  rigid  plate  the  greater 
part  of  whose  length  is  slotted  to  form  par- 

allel tongues  7  the  number  of  which  corre- 
sponds with  the  number  of  ports  in  the  port 

plate  2  with  which  the  vahe  plate  coo])- 
50  erates.  The  ends  of  the  tongues  7  are  con- 

nected b_v  a  bridge  8  which  is  secured  there- 
<in  preferably  by  shellac  or  cement.  This 
bridge  keeps  the  valve  plate  flat  and  pre- 

vents separate  vibrations  in  the  individual 

valve  tongues.     The  valve  plate  and  bridge  55 
are  preferably  made  of  a  light   metal,  as 
aluminum.     I  have  obtained  very  favorable 
results  by  the  use  of  valves  having  three 
tongues   of   the   relative   proportions   illus- 

trated.    In  my  former  pending  applications  60 
above  identified   the   valve   plate   is  shown 
rigidly  attached  to  the  port  plate  and  op- 

erated to  open  and  close  the  ports  by  flex- 
ing.    In  the  valve  disclosed  herein  I  have 

done  away  with  the  rigid  fastening  of  the  65 
valve  to  the  j)ort  plate  and  with  the  flexure 
of  the  valve  and  the  resistance  which  is  due 

thereto.     The  present  valve  has  all  the  ad- 
vantages  of   a   hinged   valve   or   a   flexible 

valve  without  the  disadvantage  of  the  fric-  70 
tion  which  is  necessarily  present  in  a  hinged 
or  a  flexible  valve.     To  this  end  I  provide 
positioning  means  so  that  the  valve  will  al- 

ways remain  in  position  on  the  face  of  the 
port  plate,  and  I  also  provide  resilient  sup-  75 
porting  means  to  press  the  valve  against  the 
port   plate,   and  these   resilient  supporting 
means  are  so  positioned  and  proportioned 

that  the  vah'e  is  pressed  against  the  port 
plate  more  forcibly  toward  the  end  thereof  80 
opposite  the  tongue  7  than  elsewhere.     The 
valve  being  supported  in  this  manner  when 
it  is  opened  by  the  pressure  of  elastic  fluid 
thereon  and  by  the  pull  of  the  stylus,  will 
turn  upon  its  end  opposite  the  tongues  7  as  a  85 
fulcruming  line. 

The  particular  means  which  is  illustrated 

ill  the  drawings  for  i-esiliently  supporting 
the  valve  plate  is  the  following:  A  headed 
screw  9  is  passed  through  an  opening  in  a  90 
leaf  spring  10  and  is  then  passed  loosely 

through  an  opening  in  the  valve  plate  2', 
and  secured  in  a  threaded  opening  in  the 
port  plate  2.  As  shown,  the  opening  in  the 
spring  10  is  formed  at  one  side  of  the  middle  95 
thereof  and  the  opening  in  the  valve  plate 
through  which  the  screw  passes  is  close  to 
that  end  of  the  valve  opposite  the  tongues  7. 

'\\Tien  the  parts  are  thus  assembled  the  ends 
of  the  spring  bear  against  the  valve  plate  100 
and  press  it  against  the  port  plate.  The  end 
11  of  the  spring  which  is  longer  than  the 
end  12,  may,  if  desired,  be  made  to  press 
against  one  of  the  tongues  7  of  the  valve 
plate  as  shown.  An  opening  is  made  in  one  105 
of  the  tongues  7  for  the  reception  of  the  link 
13  Mhich  connects  the  valve  with  the  stylus 
lever.    As  will  be  evident  from  Figs.  1  and  2 
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of  the  drawings,  the  upwiU'd  pressure  of  the 
spring  10  while  applied  to  the  entire  surface 
of  the  valve  vrhich  contacts  Trith  the  port 
plate,  is  greatest  toward  the  left  hand  end 

5  of  the  valve  plate,  and  when  downward 
pressure  is  applied  to  the  valve  by  the  link 
connected  to  the  stjdus  lever  and  by  air  pres- 

sure thereon,  the  valve  will  be  depressed  and 
will  turn  on  the  line  14  at  its  left  hand  edge 

10  as  a  fulcruming  line,  and  the  only  friction 
or  flexure  will  be  in  the  spring  10  which  is 
initially  adjusted  by  means  of  the  screw  y 
to  counterbalance  the  pressure  due  to  gravi- 

tation and  atmospheric  pressure. 
15  Any  form  of  positioning  means  to  keep  the 

valve  plate  and  the  port  plate  in  the  same 
relative  position  may  be  used.  I  preferabh^ 
provide  one  of  the  said  plates  with  projec- 

tions and  the  other  with  apertures  in  which 

20  the  said  projections  are  received.  These  po- 
sitioning means  I  place  as  near  as  possible 

to  the  fulcruming  line  14  where  the  motion 
of  the  valve  plate  is  least.  The  positioning 
means  which  I  have  shown  in  the  drawings 

25  comprises  studs  15  formed  on  screws  16 
which  screws  pass  through  the  port  plate  2, 
the  studs  15  projecting  therebelow  and  fit- 

ting into  openings  in  the  valve  plate  2'. 
These  openings  are  made  slightly  larger  in 

30  diameter — about  .001" — than  the  studs  15, 
and  with  the  studs  serve  to  position  the  valve 
plate  upon  the  port  plate,  but  do  not  attach 
it  thereto.  In  order  to  avoid  cushioning  of 
the  valve  plate  upon  the  port  plate,  I  cut 

35  away  the  material  around  the  slots  6  leaving 
only  knife  edges  for  the  valve  to  rest  upon. 
As  shown  in  Fig.  4,  the  link  13  passes 

through  the  bottom  of  the  equalizing  cham- 
ber 4,  and  is  connected  to  the  stylus  lever  17 

40  carrying  the  stylus  18.  The  stylus  lever  is 
pivoted  upon  the  floating  weight  19.  A  nip- 

ple 20  is  attached  at  the  side  of  the  equaliz- 
ing chamber  and  a  tube  leading  to  a  suction 

apparatus  may  be  connected  thereto.    A  dirt 
45  screen  21  is  provided  to  prevent  dust  and 

dirt  from  getting  into  the  valve. 
Ox  course  pressure  instead  of  suction  may 

be  utilized  for  operating  the  valve,  and  if 
pressure  greater  than  atmospheric  pressure 

50  were  used,  the  port  plate  2  and  the  valve 

plate  2'  assembled  as  shown  will  be  reversed 
so  as  to  be  j^roperly  actuated  by  pressure 
within  the  chamber  4,  as  will  be  understood. 

I  claim — 
55  1.  In  a  sound  reproducer  a  port  plate,  a 

valve  plate  in  contact  with  the  said  port 
plate,  resilient  means  for  pressing  the  said 

valve  plate  against  the  poi*t  plate,  said 
means  constituting  the  sole  means  of  attach- 

60  ment  between  saicl  plates,  and  a  stylus  con- 
nected to  said  xalve  plate,  substantially  as 

set  forth. 
2.  In  a  sound  reproducer  a  port  plate,  a 

A^alve  plate  in  contact  with  the  said  port 
65  plate,  resilient  means  for  pressing  the  said 

valve  plate  against  the  port  plate  more  forci- 
bl}^  at  one  end  of  the  said  valve  plate  than 
elsewhere,  said  resilient  means  constituting 
the  sole  means  of  attachment  between  said 

plates,  and  a  stylus  connected  to  said  valve  ̂ q 
plate,  substantially  as  set  forth. 

3.  In  a  sound  reproducer,  a  port  plate,  a 
valve  plate  bodily  movable  away  from  the 
said  port  plate,  means  for  positioning  the 
one  plate  with  respect  to  the  other,  resilient  yg 
means  for  holding  the  plates  in  contact, 
said  means  constituting  the  sole  means  of 
attachment  between  said  plates  and  a  stylus 
connected  to  said  valve  jDlate,  substantially 
as  set  forth.  gQ 

4.  In  a  sound  reproducer,  a  port  plate,  a 
valve  plate,  and  means  for  resiliently  sup- 

porting the  valve  plate  in  contact  with  the 
port  plate  so  that  it  may  turn  bodily  upon 
one  of  its  edges,  substantially  as  set  forth.       35 

5.  A  sound  reproducer  comprising  a 

resonating  chamber  and  an  equalizing  cham- 
ber communicating  through  ports,  a  bodily 

movable  valve  normally  closing  said  ports, 
and  resilient  means  for  supporting  the  valve  90 
in  contact  with  its  seat  so  that  it  ma}^  turn 
bodily  upon  one  of  its  edges,  substantially 
as  described. 

6.  In  a  sound  reproducer,  a  port  plate,  a 
valve  plate  contacting  the  same,  means  for  95 
positioning  the  one  plate  Avith  respect  to  the 
other,  an  adjusting  screw  carried  by  the 
port  plate  and  passing  loosely  through  an 
opening  in  the  valve  plate,  anct  a  leaf  spring 
interposed  between  the  head  of  said  screw  joo 
and  the  valve  plate,  said  screw  and  spring 
constituting  the  sole  means  of  attachment 
between  said  plates. 

7.  In  a  sound  reproducer,  the  combination 
of  a  body  formed  with  resonating  and  equal-  105 
izing  chambers,  a  port  plate  interposed  be- 

tween said  chambers,  a  valve  j)late  in  con- 
tact with  said  port  plate,  resilient  means  for 

pressing  said  valve  plate  against  said  port 
plate,  said  means  constituting  the  sole  means  no 
of  attachment  between  said  plates,  and 
means  for  op.erating  said  valve,  substantially 
as  set  forth. 

8.  In  a  sound  reproducer,  the  combina- 
tion of  a  body  formed  with  resonating  and  115 

equalizing  chambers,  a  plate  having  ports 
therein  interposed  between  said  chambers,  a 
valve  plate  provided  with  tongues  covering 
said  ports  and  contacting  saicl  first  named 
plate,  means  for  positioning  the  one  plate  120 
with    respect    to    the    other,    and    resilient 
means  for  holding  the  valve  plate  in  contact 
with  the  port  plate,  said  last  named  means 
coristituting  the  sole  means  of  attachment 
between    said    plates,    substantially    as    set  125 
forth. 

9.  In  a  sound  reproducer,  a  plate  having 
ports  therein,  a  valve  plate  provided  with 
tongiies  covering  said  ports  and  contacting 
said  first  plate,  means  for  positioning  the  130 
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one  plate  with  respect  to  the  other,  and  re- 
silient means  for  holding  the  valve  plate  in 

contact  witli  the  port  plate  with  greater 
force  at  one  end  of  said  valve  plate  than 
elsewhere,  said  last  named  means  constitut- 

ing the  sole  means  of  attachment  between 
said  plates,  substantially  as  set  forth. 

This   specification   signed   and   witnessed 
this  11th  day  of  April  1907. 

ALEXAXDEE  X.  PIEE^^IAN. 

Witnesses : 
Frank  L.  Dyer, 
Frank  D.  Lewis. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  u'hom  it  may  concern: 
Be  it  known  that  I.  Jtxirs  Jetter.  a  citi- 

zen of  the  United  States,  and  a  re.sident  of 

Camden.  Camden  connty.  Xew  Jer.sey.  haA"e 
5  invented  certain  Improvements  in  Xeedle- 
Holders  for  Talking-Machines,  (being  a 
division  of  my  application  for  patent  for 
a  needle  for  souncl  recording  and  reproduc- 

ing machines,  filed  December  16,  1908,  Se- 
10  rial  Xo.  467.821,)  of  which  the  following 

is  a  .specification. 
My  invention  relates  to  machines  of  the 

character  known  as  "  talking  machines ", 
more  particularly  those  employing  disk  rec- 

15  ords:  and  the  object  of  my  invention  is  to 
provide  a  multiple  needle  holder  which  may 
be  mounted  upon  a  suitable  supporting  arm 
whereby  attachment  may  be  made  to  the 
recording   or   reproducing   element   of   the 

20  talking  machine. 
The  needles  ordinarily  employed  when  re- 

producing talking  machine  records  wear  out 
very  rapidly,  and  it  is  the  present  practice 
to  supply  a  fresh  needle  for  every  record. 

25  Attempts  have  been  made  to  produce  a 
needle  capable  of  use  for  a  number  of  rec- 

ords, but  they  have  not  proved  very  satis- 
factory, and  in  general  the  high  cost  of 

production    has    usually    prevented    their 
30  adojition. 

The  multiple  structure  forming  the  sub- 
ject of  my  invention  is  rotatable  and  oper- 
ates in  such  a  way  as  to  permit  the  needles 

carried  thereby  to  be  used  consecutively  and 
35  afterward  removed  at  one  time  and  others 

set  in  their  places,  and  it  may  be  made  of 
any  suitable  material,  preferably  metal. 

These  and  other  features  of  my  invention 
are  more  fully  referred  to  hereinafter,  ref- 

40  erence  being  had  to  the  accompanying  draw- 
ings, in  which: 

Figure  1  is  an  elevation  of  a  multiple 
needle  holder  embodying  my  invention ;  Fig. 
2,  is  a  side  elevation  of  the  same,  jDartly 

45  in  section,  on  the  line  a — a,  and  Figs.  3,  4, 
5,  6,  7,  8,  9  and  10,  are  views  illustrating 
forms  of  needles  which  may  be  mounted 
for  use  in  the  structure  embodying  my  in- 

vention shown  in  Figs.  1  and  2. 
50  My  invention  comprises  certain  improve- 

ments in  needles,  and  in  carriers  therefor 
adapted  to  receive  a  plurality  of  needles, 
which  needles  may  be  of  the  usual  type  now 
employed  in  the  reproduction    of    talking 

machine  records,  or  they  may  be  of  the  spe-  55 
cial  type  forming  part  of  my  invention. 

In   Figs.    1    and    2,   of   the   drawings.   1 
represents    a    circular    duplex    member   in- 

ternally grooved  so  as  to  present  a   series 
of  openings  2  in  its  periphery  or  rim  into  60 
which  needles  3  may  be  placed  and  retained 
by  any  suitable  means,  such  as  a  screw  4, 
which  also  serves  to  secure  the  holder  to  the 
sound-box.    This  holder  is  held  to  the  sound- 

box 5  at  the  usual  point  in  line  with  the  65 
arm  6  connected  to  the  diaphragm  7.  with 
the  points  of  the  needles  preferably  in  the 
same  plane  as  the  diaphragm.    To  maintain 
the  holder  in  the  position  of  use  with  any 
desired  needle  in  position  for  engagement  70 
with  a  record,  the  face  of  the  holder  may 
be  recessed  at  the  points  8  in  line  with  the 
needles  carried  thereby,  and  a  spring  finger 

9  supported  by  the  sound-box  5  may  be  pro- 
vided, having  an  end  10  arranged  to  rest  75 

in   said   recesses.     By   these   or   any   other 
suitable    means     any    needle    point    when 
brought  to  the  position  of  use  by  turning 
the  holder  may  be  firmly  held  in  such  posi- 

tion for  proper  engagement  and  coaction  80 
with  a  record. 

Any  ordinary  needle  used  for  reproduction 
in  connection  with  disk  records  may  be  em- 

ployed  with   or   carried   by   my   improved 
holder.    I  may  also  employ  a  special  needle  85 
forming  part  of  my  invention. 

In  Figs.  3  to  8,  both  inclusive,  15  repre- 
sents a  section  of  wire,  preferably  of  iron 

or  soft  steel.  This  wire  may  be  notched 
or  slotted  at  16  by  any  suitable  means,  and  90 
in  this  slot  I  place  a  short  section  17  of 
hard  wire,  preferably  piano  wire,  of  a  suit- 

able gage;  care  being  taken  that  the  .slot 
formed  shall  just  be  large  enough  to  re- 

ceive the  wire.  The  hard  wire  is  preferably  95 
centered  in  the  slotted  end  of  its  carrier, 

and  is  preferably  held  with  solder,  as  indi- 
cated at  18.  After  this  has  been  done,  the 

end  of  the  wire  carrier  may  be  beveled  at  19 
in  the  form  of  the  usual  needles,  and  the  100 

opposite  end  of  the  carrier  will  also  be 
slightly  beveled,  as  indicated  at  20,  so  as  to 
readily  fit  into  the  holder  of  a  sound-box. 
or  the  multiple  holder  shown  in  Figs.  1  and 
2.  When  the  compound  needle  is  finished  in  105 
the  desired  manner,  the  whole  may  be 
nickeled  or  silvered  so  as  to  provide  a  coat- 

ing that  will  cover  the  soldered  joint  and 
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the  slot  or  notch  into  which  tlie  hardened 
point  has  been  fitted.  In  Fig.  8,  I  have 
shown  a  double  pointed  needle  made  in  pre- 

cisely the  same  way  as  the  single  pointed 
5  needle. 

In  lieu  of  slotting  or  notching  the  ends  of 
a  short  section  of  wire  to  form  a  carrier,  I 
may  take  a  tubular  or  hollow  wire  section 
15^,  for  instance,  and  form  a  carrier  there- 

10  from  as  shown  in  Figs.  9  and  10;  insert  a 

section  17^  of  hardened  wire  in  the  opening 
21  of  said  tube,  and  then  secure  said  wire 
in  place.  This  may  be  done  by  compressing 
the  tube  around  the  wire,  as  indicated.  Fin- 

15  ished  needles  or  styli  thus  made  present 
the  appearance  of  ordinary  one-piece  nee- 

dles, and  are  capable  of  considerable  use ; 
individual  samples  produced  by  me  having 
been  used  with  more  than  two  hundred  rec- 

20  ords. 

By  having  a  multiple  holder  such  as  pro- 
posed containing  a  half-dozen  or  more  nee- 

dles, means  are  provided  for  taking  care  of 
a  very  large  number  of  records  without  re- 

25  newal. 
I  claim: 

1.  A  needle  element  for  sound  recording 
and  reproducing  machines  comprising  a  plu- 

rality of  disks  revolubly  mounted  upon  a 
30  central  axis,  removable  needles  adapted  to 

be  confined  radially  between  said  disks,  and 
means  for  securing  said  disks  together. 

2.  A  needle  element  for  sound  recording 
and    reproducing    machines    comprising    a 

35  pluralit}'  of  disks  revolubly  mounted  upon 
a  central  axis,  removable  needles  adapted 
to  be  confined  radially  between  said  disks, 
and  means  f  cr  preventing  movement  of  said 
element  when  a  needle  carried  thereby  is  in 

40  engagement  with  a  record. 
3.  A  needle  element  for  sound  recording 

and  reproducing  machines  comprising  a  plu- 
rality of  disks  revolubly  mounted  upon  a 

central  axis,  the  meeting  face  of  one  of  said 
45  disks  being  grooved,  removable  needles 

adapted  to  be  confined  radially  between  said 
disks  and  fitting  said  grooves,  and  means 
for  securing  said  disks  together. 

4.  A  needle  element  for  sound  recording 
50  and  reproducing  machines  comprising  a  plu- 

rality of  disks  mounted  upon  a  central  axis, 
the  meeting  faces  of  said  disks  toeing 
grooved,  removable  needles  adapted  to  be 
confined  between  said  disks  and  fitting  the 

55  grooves  of  the  same,  and  means  for  secur- 
ing said  disks  together. 

5.  A  device  of  the  class  recited,  compris- 
ing a  fixed   support,   a  rotatable  disk-like 

member  equipped  with  a  plurality  of  ra- 
dially disposed  detachable  needles,  means  60 

for  clamping  said  needles  with  respect  to 
the  said  member,  and  means  for  preventing 
movement  of  said  member  when  a  needle 

carried  thereby  is  in  engagement  with  a 
record.  65 

6.  A  device  of  the  class  recited,  compris- 
ing a  fixed  support,  a  disk-like  member 

provided  with  a  plurality  of  radiallj^  ex- 
tending grooves  mounted  with  respect  to 

said  support,  needles  for  said  grooves,  means  70 
for  clamj^ing  said  needles  within  said 

grooves,  and  means  for  preventing  move- 
ment of  said  member  when  a  needle  carried 

thereby  is  in  engagement  with  a  record. 
7.  A  device  of  the  class  recited,  compris-  75 

ing  a  fixed  support,  a  disk-like  member  pro- 
vided with  a  plurality  of  radially  disposed 

grooves  rotatably  mounted  with  respect  to 
said  support,  a  needle  within  each  groove, 
a  removable  plate  for  preventing  the  escape  80 
of  the  needles,  means  for  clamping  the  phite 

in  place,  and  means  for  preventing  move- 
ment of  said  member  when  a  needle  carried 

thereby  is  in  engagement  Avith  a  record. 
8.  A  device  of  the  class  recited  compris-  85 

ing  a  fixed  support,  a  rotatable  disk-like 
member  equipped  with  a  plurality  of  radi- 

ally disposed  detachable  needles,  means  for 
clamping  said  needles  Avith  respect  to  the 
said  member  and  means  for  preventing  re-  90 
trograde  movement  of  said  member. 

9.  A  device  of  the  class  recited  compris- 
ing a  fixed  support,  a  disk-like  member  pro- 

Abided  with  a  plurality  of  radiall}"  extending 
grooves  rotatably  mounted  with  respect  to  95 

said  support,  needles  for  said  grooA^es,  means 
for  clamping  said  needles  within  said 

grooves,  and  means  for  preA^enting  retro- 
grade -movement  of  said  member. 

10.  A  device  of  the  class  recited  compris-  100 
ing  a  fixed  support,  a  disk-like  member  pro- 
Added  with  a  pluralit}^  of  radially  disposed 
grooves  rotatably  mounted  Avith  respect  to 

said  support  a  needle  within  each  grooA-e,  a 
removable  plate  for  preventing  the  escape  105 
of  the  needles,  means  for  clamping  the  plate 

to  place  and  means  for  preventing  retro- 
grade moA'ement  of  said  member. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  110 
of  tAvo  subscribing  Avitnesses. 

JULIUS  JETTEE. "Witnesses : 

Murray  C.  Boxer, 

Wm.  a.  Bakr. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

'  Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Artpiur  E.  Spencer 

and  Fbakk  C.  Thomas,  citizens  of  the 
United  States,  residing,  respectively,  at  San 

5  Francisco,  in  the  county  of  San  Francisco, 
and  Mill  Valley,  in  the  county  of  Marin 
and  State  of  California,  have  invented  new 
and  useful  Improvements  in  Means  for 

Automaticalh'^  Arresting  Talking-Machines, 
10  of  which  the  following  is  a  specification. 

This  invention  relates  to  means  for  ar- 
resting the  rotation  of  a  talking  machine 

automatically  upon  the  stoppage  of  the 
soimds   produced   by   the   tallring  machine. 

15  One  object  of  the  invention  is  to  provide 
a  device  for  accomplishing  this  and  which 

will  not  necessitate  any  change  in  the  foi-m 
or  construction  of  the  record  itself  or  in  the 

mode  of  using  the  talking  machine. 
20  A  further  object  is  to  provide  such  a  de- 

vice of  a  very  simple  construction. 
In  the  accompanying  drawing.  Figure  1 

is  a  broken  plan  view  of  a  talking  machine 
equipped  with  our  invention;  Fig.  2  is  a 

25  broken  side  view  thereof;  Fig.  3  is  a  detail 
cross  section  on  the  line  3 — 3  of  Fig.  1 ; 
Fig.  4  is  a  detail  vertical  section  on  the 
line  a — a  of  Fig.  1 ;  showing  the  positions 
of  the  parts  when  the  tone  tube  is  elevated ; 

30  Fig.  5  is  a  similar  view  showing  the  posi- 
tions of  the  parts  when  the  tone  tube  is 

lowered  to  its  operative  position;  Fig.  6  is 
a  similar  view  showing  the  positioiis  of  the 
parts  when  the  tone  tube  is  also  in  the  lower 

35  position  but  the  pin  has  arrived  at  the  end 
of  the  record. 

Referring  to  the  drawing,  upon  the 
thimble  1  which  secures  the  tone  tube  2 

to  the  sound  tube  3  is  rigidly  secured,  as  by 
40  screws  4,  an  arm  5,  from  the  end  of  which 

depends  a  loop  6.  Also  secured  to  said 
thimble  is  a  small  bracket  7.  formed  with  a 
socket  8,  in  wliich  can  turn  a  ball  9,  having  a 
bearing  10  in  which  can  slide  a  rod  11  the 

45  end  of  said  rod  having  a  head  12  and  said 

rod  haA'ing  a  collar  13.  Said  head  and  col- 
lar prevent  the  rod  sliding  out  of  its  bear- 
ing 10.    The  rod  is  flattened  where  it  passes 

through  the  bearing,  so  that  it  cannot  turn 
therein,  and  the  ball  has  a  pin  40  in  a  slot  41  50 
in  the  bracket  to  prevent  the  turning  of  the 
ball  about   an  axis  parallel   with   the  rod. 
Said  rod  extends  through  the  loop  6  sus- 

pended from  the  end  of  the  arm  .5,  and  its 
front  or  lower  end  15  is  formed  with  a  bear-  55 
ing  14  in  which  is  secured  a  small  piece  of 
catgut  18  the  lower  end  16  of  which  pref- 
erabh'  tapers  to  a  fine  point.     Said  bearing 
14  is  so  formed  that  the  catgut  can  easih^ 
be  removed  and  a  new  piece  inserted  therein  60 
when  necessary. 

The  loop  6  tapers  toward  the  lower  end, 
so  that,  when  the  tone  tube  is  raised,  the 
rod  11  passing  through  said  loop  6.  rests  in 
said  lower  end  thereof  and  when  the  stylus  65 
17  of  the  talking  machine  is.  lowered  on  to 
the  record  35,  the  end  16  of  the  catgut  as- 

sumes a  position  slightly  nearer  the  center 
of  the  record  than  the  end  of  the  stylus  17. 
When  the  catgut  descends  into  contact  with  70 
the  record,  it,  and  the  rod  11,  are  supported 
b}^  the  record,  but  the  loop  6  can  drop  a 
short  distance  lower  so  that  the  rod  11  no 
longer  contacts  with  said  loop,  but  assumes 
a   position   centrally   thereof,   as   shown   in  75 
Fig.  5.    When  the  rod  11  no  longer  rests  in 
the  bottom  of  the  loop  the  catgut  would, 
but  for  the  groove  in  the  record,  be  shifted 
by  the  rotation  of  the  record,  until  the  rod 
11  assumed  a  tangential  position  with  ref-  80 
erence  to  the  circle  described  on  the  record 
by  the  lower  end  of  the  catgut,  and  before 
it  arrived  at  this  position,  the  bearing  14 
would  contact  with  the  stylus  17.     But  on 
account  of  the  record  being  grooved,  this  re-  85 
suit  does  not  take  place,  for  the  catgut  is, 
by  the  weight  of  the  rod  11,  held  in  the 
sound-producing  spiral  groove  in  the  record 
into  which  it  dropped,  and,  as  before  stated, 
is  slightly  nearer  the  center  tlian  the  stylus  90 
17,  and,  in  the  rotation  of  the  record,  it  is 
compelled    to    follow    said    groove    always 
slightly  within,  or  in  advance  of,  the  stylus. 
However,  when   the  catgut   arrives   at  the 
imier  end  of  the  spiral  groove  it  no  longer  95 
moves  in  advance  of  the  stylus,  the  cause  of 
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its  so  moving  inward  no  longer  existing. 
The  stylus  17  continues  to  follow  the  spiral 
groove  of  the  record,  and,  in  the  rotation  of 
the  record,  approaches  more  and  more 

5  closely  to  the  bearing  14  which  holds  the 
catgut,  and  eventually  contacts  with  the 
same,  and  thus  connects  a  circuit  20,  which, 
on  the  side  of  the  bearing  14,  extends 
through  the  sound  tube  and  the  frame  of 

10  the  machine,  and  on  tlie  side  of  the  stylus 
extends  from  the  reproducer  21  to  a  screw 
22  which  is  on  the  reproducer  and  thence  by 
a  wire  23  to  a  galvanic  cell  24  preferably 
contained  in  the  box  of  the  talking  machine. 

15  Since  as  commonly  constructed  the  repro- 
ducer 21  is  supported  upon  the  tone  tube  2 

by  an  interposed  sleeve  19  of  rubber,  the 
electric  circuit  is  not  closed  by  said  tone 
tube.    In.  this  circuit  is  an  electro-magnet  25 

20  which  attracts  an  armature  26  on  a  stem 
sliding  in  bearings  28  and  which  carries  a 
collar  29  adapted  to  actuate  the  lever  30 
used  at  present  to  operate  the  brake  31  of 
the  talking  machine.     When  said  lever  is 

25  actuated,  it  breaks  a  contact  in  the  circuit 
20,  consisting  of  said  lever  30,  and  a  bent 
wire  32  secured  to  the  electro-magnet.  Wlien 
the  brake  31  is  removed,  said  contact  is 
again  closed  by  the  lever,  and  the  circuit 

30  20  is  open  at  the  stylus  and  catgut  holder, 
and  is  adapted  to  be  closed  in  the  same  man- 

ner as  before. 
When  the  tone  tube  is  raised  for  use  with 

another  record  the  arm  11  drops  into  the 
35  tapering  lower  end  of  the  loop  6,  and  the 

holder  is  therefore  out  of  electrical  con- 
nection with  the  stylus,  also  said  arm  slides 

back  in  its  bearing  until  the  collar  abuts 
against  the  bracket  so  that  the  catgut  is  out 

40  of  the  way  when  removing  the  stylus  and 
replacing  it  by  anotlier. 
We  do  not  confine  our  iuA^ention  to  the  ar- 

rangement here  shown  in  which  the  stylus 
itself  closes  the  electric  circuit,  controlling 

45  the  brake,  as  this  electric  circuit  may  be 
closed  by  contact  of  any  parts  moving  re- 

spectively with  the  catgut  on  the  one  hand 
and  the  stylus  on  the  other.  Nor  do  we 
limit  our  invention  to  the  means  here  shown 

50  for  producing  said  relative  motion,  said 
means  being  the  oblique  arrangement  of  the 
rod  11  to  the  arm  carrying  the  stylus,  as  any 

positive  means  could  be  employed  to  pro- 
duce this  relative  movement  when  permitted 

55  to  do  so  by  the  arrival  of  the  catgut  at  the 
end  of  the  spiral  groove. 
We  claim: — 
1.  In  combination  with  a  rotating  record 

having  a  record  groove,  a  talking  machine 
GO  having  reproducing  mechanism,  adapted  to 

engage  said  groove,  a  device  engaging  the 
groove  at  a  different  point  from  the  repro- 

ducing mechanism,  an  electric  circuit,  means 
movable  respectively  with  said  device  and 

said  reproducing  mechanism  and  connected  65 
to  opposite  sides  of  said  circuit  to  close  the 
circuit  by  contact  with  each  other  due  to  a 
movement  relative  to  one  another  of  said  re- 

producing mechanism  and  device,  an  elec- 
tro-magnet in  said  circuit,  and  a  brake  for  70 

the  record  controlled  by  said  electro-magnet. 
2.  In  combination  with  a  rotating  record 

having  a  record  groove,  a  talking  machine 
having  reproducing  mechanism,  adapted  to 
engage  said  groove,  a  holder  carried  by  said  75 
talking  machine,  a  filament  carried  by  said 
holder  and  engaging  the  groove  at  a  differ- 

ent point  from  the  reproclucing  mechanism, 
an  electric  circuit,  means  movable  with  said 
reproducing  mechanism,  said  means  and  80 
said  holder  being  connected  to  opposite  sides 
of  said  circuit  to  close  the  circuit  by  contact 
with  each  other  due  to  a  movement  relative 

to  one  another  of  said  reproducing  mecha- 
nism and  holder,  an  electro-magnet  in  said  85 

circuit,  and  a  brake  for  the  record  controlled 

by  said  electro-magnet. 
3.  In  combination  with  a  rotatable  record 

having  a  record  groove  and  means  for  rotat- 
ing   sa,id    record,    reproducing    mechanism  90 

having  a  part  engaging  said  groove,  means 
also  having  a  part  engaging  said  groove  and 
movably  carried  by  said  reproducing  mecha- 

nism  so  that   the   latter   part   engages   the 
groove  at  a  substantially  uniform  distance  95 
from    the   first-named   part,    a   brake,    and 
brake-setting  mechanism,  normally  inoper- 

ative when  said  parts  are  at  a  uniform  dis- 
tance from  one  another,  and  arranged  to  be 

actuated  by  the   approach   of   one   of  said  100 
groove-engaging  parts  to  the  other. 

4.  In  combination  Avith  a  rotatable  record 

having  a  record  groove,  and  means  for  ro- 
tating said  record,  reproducing  mechanism 

having  a  part  engaging  said  groove,  means  105 
also  having  a  part  engaging  said  groove, 
and  suitably  supported  to  permit  said  latter 
part  to  be  moved,  relatively  to  the  record, 
by  its  engagement  with  the  groove  and  the 
rotation  of  said  record,  a  brake,  and  brake-  110 
setting  mechanism  arranged  to  be  actuated 

by  the  approach  of  one  of  said  groove-en- 
gaging parts  to  the  other. 5.  In  combination  with  a  rotatable  record 

having  a  record  groove,  and  means  for  ro-  115 
tating  said  record,  reproducing  mechanism 
having  a  part  engaging  said  groove,  means 
also  haA'ing  a  flexible  part  engaging  said 

groove,  and  suitably  supported  to  pei'mit 
said  flexible  part  to  be  moved,  relatively  to  120 
the  record,  by  its  engagement  with  the 
groove  and  the  rotation  of  said  record,  a 

brake,  and  brake-setting  mechanism  ar- 
ranged to  be  actuated  by  the  approach  of  one 

of  said  groove-engaging  parts  to  the  other.  125 
6.  In  combination  with  a  rotatable  record 

having  a  record  groove,  and  means  for  ro- 
tating said  record,  reproducing  mechanism 
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having  a  part  engaging  said  groove,  means 
also  having  a  part  adapted  to  engage  the 
groove  of  the  record  without  injury  thereto 
by  the  rotation  of  the  record  and  adapted  to 
be  moved  transversely  to  the  record  by  said 
engagement  and  rotation,  a  brake,  and 
brake-setting  mechanism  arranged  to  be  ac- 

tuated   by   the    approach    of    one    of    said 

groove-engaging  parts  to  the  other. 
AETHTIR  E.  SPEXCER. 
FEANK  C.  THOMAS. 

Witnesses : 
Francis  M.  Wkight. 
N.  B.  Keating. 

Copies  of  this  oatent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C" 
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UNITED  STATES  PATENT  OFFICE. 
CLARENCE  VOGT,    OF   BERLIN,    GERMANY.    ASSIGNOR   TO   THE    FIRM   OF   THE   GRAMO- 

PHONE &  TYPEWRITER  LTD.,  OF  LONDON.  ENGLAND. 

TALKING-MACHINE. 

1,034,664. Specification  of  Letters  Patent.  Patented  Aug'.  6, 1913. 
Application  filed  February  6,  1906.     Serial  No.  299,887. 

To  ail  uJiom  it  may  concern: 
Be  it  known  tliat  I,  Clarence  Yogt.  a 

citizen  of  the  United  States  of  America,  and 

residing  at  Berlin,  in  the  German  Empire, 
6  have  in\"ented  certain  new  and  useful  Im- 

lJro^•ements  in  Talking-Machines,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  a  coin  -  freed 
disk-talking   machine   with   means   for   en- 

10  abling  any  desired  record-disk  to  be  se- 
lected. 

One  important  feature  of  the  improved 
machine  consists  in  the  fact  that  the  record- 
disks  are  carried  by  frames  pivotally  mount- 

15  ed  in  a  storage-receptacle  and  that  these 
frames  can  be  atitomatically  swung  into  and 
out  of  the  receptacle  by  means  of  the  driv- 

ing mechanism,  so  as  to  bring  them  into  or 
out  of  their  operative  position. 

20  Another  important  feature  of  the  said  in- 
ventidn  consists  in  tlie  fact  that  the  swing- 

ing out  of  the  disk-frame  can  be  utilized  for 
the  changing  of  the  sound-box-needle,  so 
that  all  operations  of  the  apparatus  are  per- 

25  foi-med  automatically. 
The  special  form  of  construction  of  the 

rising  and  falling  turntable  is  also  im- 
portant. 

As  regards  the  operation  of  the  machine 
30  generally,  an  important  feature  consists  in 

the  fact  that  the  use  of  slideways,  more 
especially  for  the  movement  of  the  record- 
disks,  is  avoided  and  that  consequently  the 

driving  power  required  foi"  carrying  out  all 
35  the  operations  does  not  have  to  be  very 

great.  jSforeover  the  record-disks  can  be 
cnnveuientlv  changed,  since  the  round 
frames  can  be  made  easilv  accessible  from  all 

sides  in  the  storage-chamber. 
40  Further  advantages  result  from  the 

Avhcle  arrangement,  by  reason  of  the  cer- 
tainty of  sequence  of  the  operations,  due  to 

the  method  adopted  for  disposing  the  sev- 
eral mechanisms  relativelv  to  each  other. 

45  One  example  of  construction  of  the  coin- 
freed  talking  machine  is  shown  in  the 
drawings. 

Figure  1  shows  the  talking  machine  in  side 
elevation  with  the  side  wall  removed.     Fig. 

50  2  shows  the  same  in  plan,  one  of  the  disk- 
changing  frames  being  shown  in  dotted 
lines  in  its  mid-position.  Fig.  3  shows  in 
front  elevation  the  arrangement  of  the  parts 

ccnti-olling  the  \ari(ius  operations  of  the  ap- 
55  paratus,  the  hollow  radial  arm,  the  needle- 

changer,  etc.,  being  omitted.  Figs.  4  and  5 
show  the  lifting  device  for  the  turntable  in 
two  positions.  Fig.  4  also  shows  in  front 
elevation  the  device  whex-eby  the  radial  arm 
it^  held  locked  during  the  changing  of  the  60 

needles.  Fig.  6  show^s  the'operating  mecha- 
nism in  rear-elevation,  more  especially  the 

device  for  controlling  the  elevation  and  de- 
pression of  the  sound-box.  Fig.  7  shows  in 

plan  the  most  important  of  the  parts  occur-  65 
ing  in  Fig.  6.  Figs.  8  to  10  inclusive,  show 
the  position  and  operation  of  the  lever  for 
controlling  the  operations  of  elevating  and 

depressing  the  table  and  of  ele^•ating  and 
depressing  the  sound-box  in  their  proper  70 
sequence.  Fig.  11  is  a  side  elevation  of  the 
driving  mechanism  shoAving  mainly  those 
parts  which  serve  for  raising  and  lowering 
the  turntable,  for  moving  the  disk-frames, 
;!nd  also  for  actuating  the  needle  changer.  75 
Fig.  12  shows  in  plan  the  lever  which  is 
shown  in  elevation  in  Fig.  11,  for  moving 
the  disk-frames.  Fig.  13  shows  the  disk- 
changer  in  front  elevation,  and  Fig.  14 
shows  the  corresponding  setting  device  in  80 
side  elevation.  Fig.  15  is  a  detail  view  of 
the  slide  carrying  the  movable  disk-frames. 
Fig.  IG  shows  in  plan  a  disk-frame  with  the 
corresponding  parts  in  their  inoperative 
and  operative  positions.  Figs.  17  and  18  85 
show  the  souncl-box  arm  with  the  needle- 
changer  and  also  the  locking  piece  for  the 
radial  arm  in  plan  and  in  front  elevation  re- 

spectively. Figs.  19  to  22  inclusive  are  de- 
tail views  of  the  arrangement  for  control-  90 

ling  the  actuating  mechanism  for  the  needle- 
changer  and  for  throwing  into  and  out  of 
action  the  crank  gear-wheel.  Fig.  23  is  a 
side  elevation  of  the  sound-box  with  the 
needle-holder.  Fig.  24  is  a  cross-section  of  95 
the  holder  on  the  line  I — II,  Fig.  23.  Figs. 
25  to  28  inclusive  are  diagrams  illustrating 
the  operation  of  changing  the  needles.  Figs. 
29  to  31  inclusive  show  the  needle  changer 
in  section  and  side  elevation  in  various  po-  ioo 
sitions  ill  its  operation. 

In  the  forms  of  construction  shown,  the 

complete  operation  of  the  machine  is  com- 
posed of  the  following  steps: — After  the 

winding  up  of  the  talking  machine,  the  ad-  105 
justment  of  the  record-disk  and  the  inser- 

tion of  the  coin,  all  operations  are  per- 
formed automatically.  The  manipulation 

of  the  talking  machine  aboAe  mentioned 
may  be  termed  the  setting  and  release.    All  110 
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operations  therefore   follow   each   other   in 
the  manner  hereinafter  set  forth : — 

1.  The  setting  of  a  disk  and  release  of 
the  driving  mechanism  by  the  insertion  of 

5  a  coin. 
2.  The  swinging  of  the  disk-frame  with 

the  record-disk  into  the  operative  position. 
3.  Setting  in  action  of  the  needle- 

changer  for  the  purpose  of  simiiltaneously 
10  removing  the  needle  from  the  sound-box 

after  the  preceding  operation  of  the  ma- 
chine and  inserting  a  new  needle. 

4.  Eaising  the  turntable  for  the  purpose 
of  removing  a  record-disk  from  its  frame. 

15  in  which  operation  it  is  preferable  that  the 
turntable  shall  be  already  in  motion.  By 
this  means,  both  the  removal  of  the  record- 
disk  is  facilitated  and  also  time  is  saved,  so 
that  the  subsequent  action  of  placing  the 

20  needle  on  said  disk  can  take  place  without 
delay. 

5.  Depression  of  the  sound-box  which,  in 
the  inoj)erative  position  of  the  talking  ma- 

chine, is  raised.     This  process  can  directly 
25  follow  that  mentioned  sub  4,  since  the  rec- 

ord-disk rotates  from  the  first  at  the  nor- 
mal velocity  and  thus  no  false  notes  can  be 

produced  by  prematurely  placing  the  somid- 
box  in  its  operative  position  and  increasing 

30  the  velocity  after  the  needle  has  been  placecl 
on  the  record-disk. 

6.  Eeleasing  of  the  radial  arm.  which  is 
held  locked  in  its  inoperative  position,  dur- 

ing the  depression  of  the  sound-box. 
35  7.  The  operation  proper,  i.  e.,  the  talk- 

ing or  playing,  in  which  all  controlling 
parts  are  in  a  position  of  rest. 

8.  Return  movement  of  the  radial  arm 
to  the  initial  position  by  the  spring  pushing 

40  device  released  by  the  radial  arm,  the 
sound-box  being  lifted  and  the  radial  arm 
locked  again  at  the  same  time. 

9.  Depression  of  the  turntable,  in  which 
operation  the  used  record-disk  again  comes 

45  to  rest  on  the  outwardly  swung  frame. 
10.  Swinging  back  of  the  frame  with  the 

record-disk  into  the  storage  chamber. 
11.  Stoppage  of  the  driving  gear  and  re- 

turn of  the  coin-release  to  its  initial  posi- 
50  tion. 

12.  In  combination  with  these  steps,  the 
actuation  of  a  separate  device,  which  holds 
the  record-disk-changer  locked  during  the 
operation  of  talking  or  playing,  can  also 

55  take  place,  and  after  the  completion  of  the 
talking  or  playing,  on  stoppage  of  the 
driving  mechanism,  this  device  again  re- 

leases the  disk-changer  to  permit  the  fresh 
setting  of  the  same. 

^0  The  various  arrangements  will  be  herein- 
after described  in  the  same  order  as  that 

given  above. 
The  talking  machine,  in  the  example  of 

construction  shown,  is  arranged  in  a  frame 
^5  with    two    compartments    or    chambers,  of 

which  one  compartment  1  serves  for  the  re- 
ception of  the  supply  of  record-disks  with 

their  frames,  while  the  other  compartment  2 
contains  the  talking  or  playing  mechanism 
proper,  as  may  be  seen  more  especially  from  70 
Figs.  1  and  2.  The  motor  or  the  driving 
mechanism  3  serves  for  driving  the  turnta- 

ble 4  which  is  arranged  to  turn  about  a  ver- 
tical axis.  In  the  form  of  construction 

shown,  the  motor  consists  of  a  spring  which  75 
is  wound  up  by  means  of  a  crank-handle  5, 
a  shaft  6  and  a  train  of  gear-wheels  7. 

In  order  to  transfer  the  separate  record- 
disks  in  the  compartment  1  to  the  turntable 
4,  it  is  necessary  to  bring  the  various  frames  80 
8  lying  one  above  the  other,  together  with 
their  record-disks  9,  as  they  are  selected,  into 
such  a  position  that  the  frame  8,  the  record- 
disk  of  which  is  to  be  used  for  the  time  be- 

ing, lies  somewhat  higher  than  the  turntable  85 
4.    The  driving  mechanism  3  then  moves  the 
disk-frame  8,  while  in  this  position,  out  of 
the  compartment  1  into  the  compartment  2 
and  back  again.     For  this  purpose,  all  the 
disiv-frames  are  arranged  so  as  to  be  capable  90 
of  turning  separately  about  a  pivot-shaft. 
Moreover  the  method  of  construction  of  the 

disk-changer  in  the  compartment  1  and  the 
method  of  operation  when  laying  the  record- 
disks  on  the  turntable  are  shown  in  Figs.  13   95 
to  16  inclusive  and  in  Figs.  2  and  12  inclu- 
sive. 

As  shown  in  Fig.  15,  the  disk-changer  con- 
sists of  a  slide  10,  in  which  are  arranged  the 

disk-frames  8  one  above  the  other.  The  100 
disk-frames  all  swing  independently  of  one 
another  about  a  common  pivot-shaft  11  on 
the  slide  10.  This  slide  is  giiided  by  means 
of  the  guide-eves  12  on  vertical  rods  13  and 
by  a  cord  14  Avhich  extends  over  rollers  and  105 
is  provided  with  a  counterweight  15,  so  that 
it,  together  with  the  record-disks  and  their 
frames,  can  be  held  at  any  desired  height. 

A  raised  position  of  the  slide  witli  the  disk- 
frnmes  is  shown  in  dotted  lines  in  Fig.  13.       HO 

1.  The  adjustment  of  the  record-dishs  to  the 
height  required  for  use  for  the  time  heing. —  - 
That  is  to  say,  the  adjustment  of  the  slide  m 
10  is  effected  bv  turning  the  hand-lever  16 
on  the  shaft  17    (Figs.  13  and  14).     This  US 
shaft  17,  which  is  mounted   at   18   on  the 

frame  of  the  disk-changer,  bears  the  gear- 
wheel 19,  which  engages  in  a  rack  20  on  the 

slide  10.    By  turning  the  crank  16,  the  slide 
10  is  thus  raised  or  lowered.     In  order  to  120 
permit  the  correct  adjustment  of  the  slide 
and  to  facilitate  the  selection  of  the  record- 
disk  to  be  used  for  talking  or  playing  for 

the   time   being,   the   crank   IG   can   be   ar- 

ranged, as  shown  in  Fig.  14,  in  front  of  an  125 indicator-dial  21   which  can  be  divided  to  • 

correspond  with  the  number  of  disks  avail-  fl 
able.     This  is  preferably  effected  by  means  ^ 
of  holes  22.  into  which  a  pin  23  on  the  elas- 

tic crank  16  can  snap.    The  gear-wheel  19  '^^ 
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or  a  wheel  24  rigidly  connected  thereTvith 
can  be  provided  Trith  openings  or  recesses, 

■with  which  during  the  talking  or  playing  a 
locking  pin  26  (Figs.  13  and  2)  comes  into 

5  engagement  in  the  manner  hereinafter  ex- 
plained, in  such  a  manner  that  the  gearing 

19  and  20  is  locked  and  the  use  of  the  disk- 

changer  during  talking  or  playing  is  pre- 
vented.    The  number  of  locking  apertures 

20  25  in  the  wheel  24  must  obviously  corre- 
spond to  the  number  of  disk-frames. 

As  shown  in  Figs.  13  and  10.  the  separate 
disk-frames  8  consist  of  rings,  which  has 
a  somewhat  greater  external  diameter  than 

IQ  the  disks  lying  thereon.  The  record-disks 
are  held  on  the  rings  in  their  exact  axial  po- 

sition by  pins  27  provided  on  the  said  rings. 
The  internal  diameter  of  the  disk-frames  is 
somewhat  greater  than  the  diameter  of  the 

20  turntable  1,  in  order  that,  by  raising  and 
lowering  the  said  table  when  the  outwardly 
swung  disk-frame  is  positioned  axially 
above  it,  the  disk  9  can  be  removed  from 
its   frame   8   and   again   deposited   thereon. 

25  During  the  talking  or  playing,  the  disk- 
frame,  swung  outwardly  for  the  time  being, 
remains  in  this  position,  since  the  shaft  of 
the  turntable  -l  extending  through  it  wotdd 
prevent  it  from  being  swung  back. 

30  The  swinging  outwardly  and  back  of  the 
separate  disk-frames  may  advantageously 
take  place  by  a  push  or  a  pull.  In  the  form 
of  construction  shown,  the  disk-frames  are 
provided,  for  the  purpose  of  swinging  them 

35  outwardly,  with  a  lotob  28.  which  is  ar- 
ranged on  an  extension  29  of  the  disk-frame 

projecting  beyond  the  pivot  shaft,  and  for 
the  purpose  of  swinging  them  back,  with  a 
cam-shaped  recess  30  on  the  opposite  side 

40  of  the  pivot-sltaft  to  the  knob  28.  Aecord- 
ingl}^  if  pressure  be  exerted  alternately  at 
the  places  28  and  30  in  the  direction  of  the 
arroAvs  31  and  32  shown  in  Fig.  10.  the 
disk-frame  will  be  thereby  moved  in  one  or 

45  the  other  direction  about  the  shaft  11  in 
order  to  swing  it  outwardly  or  inwardly. 
The  terminal  positions  (in  the  compart- 

ments 1  and  2)  are  determined  by  stops  33 
and  34.  in  which  arrangement,  the  stop  33 

50  serves  for  insuring  that  the  record-disk  on 
the  swimg  out  frame  shall  be  in  the  correct 
position  over  its  fastening  pins  on  the  turn- 

table 4. 

The  winding  up  of  the  driving  mechanism 
55  can  take  place  before  or  after  the  insertion 

of  the  coin.  In  this  operation,  the  arrange- 
iuent  ma}'  be  stich  that  a  single  winding  up 
is  sufficient  for  a  large  number  of  complete 
operations  of  the  machine.     Instead  of  the 

60  spring  driving  mechanism,  an  electromotor 
or  any  other  stiitable  driving  apparatus  can 
be  provided,  since  the  setting  into  and  out 
of  action  of  the  motor  is  entirely  independ- 

ent of  the  method  of  sttpplying  power  there- 
65  to.    In  the  example  shoA^-n,  the  winding  up 

90 

95 

of  the  spring  motor  3  is  effected  by  turning 
the  shaft  0,  which  acts  by  means  of  the 
train  of  gearing  T  on  the  spring.  To  the 
shaft  6  is  moreover  connected  a  locking 

device  0',  which  in  a  known  manner  permits  70 
the  turning  of  the  winding  up  shaft  0  in 
one  direction  only  and  at  the  same  tune 
secures  the  tensioned  spring  against  ritnning 
down.  Figs.  3  and  4. 

The   coin-release  can   be   of   any   desired   75 
kind.     In  the   form   of  construction   illus- 

trated in  Fig.  2,  0  and  7,  the  coin-pocket 
41  is  arranged  beneath  the  coin-slot  40  on 
the  arm  42  of  the  releasing  rod  43.     After 
the  insertion  of  a  coin  by  pressing  the  knob  go 
44,  the  rod  43  is  moved  in  the  direction  of 
the  arrow  46  (Fig.  7)  by  means  of  the  coin, 
so  as  to  cause  the  striking  piece  40  to  release 
the  locking  pin  48  on  the  governor  47.  and 
allow  the  driving  mechanism  to  run.    There   85 
now  follows : — 

2.  The  stcinging  out  of  the  dish-franie 
with  the  record-disJ^  into  the  operative  po- 

sition.— As  shown  more  especially  in  Figs. 
6.  7,  11  and.  in  relation  to  the  whole  ar- 

rangement, also  in  Fig.  2,  the  toothed  wheel 
oO  conne'cted  to  the  motor  3  drives  the  sh.aft 
53  through  the  intermediate  wheel  51  and 
the  gear-wheel  52,  see  Figs.  9  and  10.  The 
shaft  53  bears  at  one  end  the  cam-disk  54 
which  acts  on  a  two-armed  lever  00  oscil- 

lating about,  which  pin.  The  pivot-pin  50 
is  arranged  on  an  arm  57  attached  to  the 
frame-plate  58.  One  arm  of  the  lever  55 
is  connected  to  the  head  59  which  is  mount- 

ed on  a  longitudinally  movable  rod  00. 
The  head  59  is  itself  pressed  against  the 
cam-disk  54  through  its  roller  07  by  means 
of  a  spring  08.  which  is  attached  at  one  end, 
09.  to  a  part  of  the  frame  58  and  engages  at  105 
the  other  end.  70,  with  the  rod  06.  this  rod 
00  also  serves  in  the  manner  hereinafter  de- 

scribed for  actuating  the  needle-changer. 
The  head  59  is  comiected  to  tlie  reversing 
lever  55  through  a  pin  71.  On  the  other  110 
arm  of  the  lever  ̂ h).  there  is  a  spring 
presser  or  pawl  00,  which  on  the  outward 
swino;  of  the  lever  is  j^ressed  asjainst  the 
knob  28  of  one  of  the  disk-frames  8.  The 
dimensions  of  the  cam-Avheel  54  are  such  115 

that  the  outward  swing  of  the  lever  ̂ ^~y 
takes  place  directly  after  the  setting  in 
action  af  the  main  driving-mechanism  3. 
By  this  means,  the  roller  07  with  the  head 
59  moves  out  of  the  position  shown  in  full  120 
lines  in  Fig.  11  into  that  shown  in  dotted 
lines.  By  the  corresponding  oscillation  of 
the  lever  55,  a  disk-frame  8  is  turned  about 
the  shaft  11  and  brought  into  the  operative 
position  over  the  turntable  4.  A  mid-posi-  125 
tion  of  the  disk-frame  is  shown  in  dotted 
lines  in  Fig  2,  while  Fig.  10  also  shows  the 
operative  position  after  the  outward  swing 
is   completed. 

Simitltaneously  with  the  outward  swing  ̂ 30 

100 
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of  the  disk- frame  into  the  operative  posi- 
tion, there  takes  place,  in  the  example  of 

construction  shown, 
3.  The  setting  in  operation  of  the  needle- 

5  changer. — The  needle-changer  itself  can  be 
of  any  desired  construction,  but  before  that 
employed  in  the  present  example  of  con- 

struction is  more  fully  described,  the  special 
construction    of    the   needle-holder   on    the 

10  sound-box  coacting  therewith  may  be  ex- 
plained. It  is  advantageous  to  arrange  the 

needle-holder  in  such  a  manner  that  the 
ejection  of  the  needle,  remaining  in  the 
needle-holder  from  the  previous  operation 

15  of  the  machine,  takes  place  simultaneously 
with  the  injection  of  the  new  needle,  by 
means  of  the  slide  of  the  needle  changer. 
Accordingly,  as  can  be  seen  from  Figs.  23 
and  24,  the  needle-holder  64,  wliich  in  the 

20  example  shown  is  movably  attached  to  the 
sound-box  65,  by  means  of  the  piece  180 
with  knife-edge  support,  is  provided  with  a 
slot  181  extending  through  it  for  the  in- 

troduction  of   the    needle.     In   this    longi- 

25  tudinal  slot  181  are  grooves  181'  into  which 
the  needle  is  pressed  by  means  of  a  spring 
182  mounted  on  the  piece  180.  The  spring 
182  has  its  corners  rounded  at  the  end 
turned  toward  the  slot  181  so  that,  on  the 

30  one  hand  the  insertion  of  a  new  needle  is 
facilitated  while  on  the  other  hand  a  sharp 
ejection  of  the  already  used  needle  is  per- 

mitted on  the  opposite  side.  In  the  opera- 
tive position  of  the  sound-box  65  shown  in 

35  dotted  lines  in  Fig.  18,  the  needle  is  held 

obliquely  in  the  grooves  181'  of  the  slot 
181  b}'^  the  weight  of  the  sound-box  aided 
by  the  spring  182.  This  form  of  needle- 
holder  provided  with  a  longitudinal  slot  ex- 

40  tending  through  it,  is  adapted  for  use  with 
the  needle-changer  hereinafter  described. 

Care  must  be  taken  that  the  slide  61'  of 
the  needle-changer  (the  special  function  of 
which  is  to  inject  the  new  needle  and  eject 

45  the  used  one)  shall  be  guided  in  the  needle- 
changer  by  means  of  a  pin  183  and  its  for- 

ward motion  shall  be  limited  in  such  a  man- 
ner that  the  freshly  introduced  needle  is 

not  pushed  beyond  the  correct  normal  posi- 
50  tion  in  the  holder.  On  the  slide  61'  {i.  e., 

on  the  ]3in  183)  is  mounted  a  pin  63,  with 
which  the  needle-changer  rod  of  the  driv- 

ing mechanism  engages.  Spiral  springs  63', 
and  63-,  connected  to  the  pin  183,  tend  to 

55  keep  the  slide  61'  continuously  in  the  posi- 
tion of  rest  shown  in  Fig.  29. 

On  the  frame  of  the  needle-changer  is  de- 
tachably  mounted  the  needle-magazine  61 
containing  the  needles  184.    The  .slide-piece 

60  62,  which  is  movable  on  the  needle-changer 
frame  and  which  serves  as  a  guide  for  the 

slide  61',  receives  in  its  slot  62'  the  needles 
184  from  the  magazine  6]  and  holds  them 
ready  for  the  slide  (Fig.  29).    And  by  rea- 

65  son  of  the  action  of  the  spring  63',  the  slide- 

piece  62  is  carried  along  by  the  pin  183, 
guided  in  a  longitudinal  slot  185  in  the  said 
slide-piece,  until  its  adjustable  screw-stop  186 
(Fig.  18)  abuts  against  the  frame  and  pre- 

vents further  motion  of  the  slide-piece  (Fig.  70 
30).  The  slide-piece  62  is  here  conducted 
to  the  needle-holder  64,  so  that  in  the  fur- 

ther motion  of  the  slide  61'  which  is  still 
unlimited,  a  fresh  needle  184  can  be  intro- 

duced into  one  side  of  the  longitudinal  slot  75 
181  of  the  needle-holder  64  and  at  the  same 
time  the  previousl,y  used  needle  187  pushed 
out. 

The  slide  is  limited  in  its  forward  mo- 
tion by  the  pin  183  abutting  against  one  80 

end  of  the  slot  185.    The  dimensions  of  the 
slot  185  are  made  such  that  pushing  of  the 
new  needle  beyond  the  normal  position  is 
prevented.     The   automatic   return    of   the 

slide  61',  and  also  of  the  slide-piece  62  is  85 
effected  hj  the  springs  63'  and  63^.     It  is 
necessary  that  the  radial  arm  139  with  the 
sound-box  arm  129  and  the  sound-box   65 
be    held    locked    from    motion    during   the 
changing  of  the  needles.     This  is  effected  90 
by  means  of  a  locking  device  as  hereinafter 
explained. 

The  various  positions  of  the  needle  dur- 
ing the  insertion  and  changing  by  means  of 

the  slide  61'  are  given  in  the  diagrammatic  95 
^'iews  in  Figs.  25  to  28  inclusive.   - 

In  the  position  shown  in  Fig.  25,  which 
corresponds  approximately  to  Fig.  30,  a 
ncAv  needle  184  is  in  the  slide-piece  62  of 
the  needle-changer  on  the  way  to  the  needle-  100 
holder  64,  while  the  previousl,y  used  needle 

187  is  still  in  the  clamping  grooves  181'  of 
the  slot  181.  The  slide-piece  62  has  reached 
its  end  position  and  the  changing  of  the 

needle  begins.  Fig.  26  shows  the  position  105 
of  the  two  needles  directly  before  the  chang- 

ing; the  slide  61':  having  already  moved 
on  and  the  needle  184  having  entered  one 
half  of  the  slot  181,  so  that  it  touches  the 

one  previously  used.  If  now,  as  shown  in  HO 
Fig.  27,  the  forward  motion  of  the  slide  is 
continued,  the  new  needle  forces  the  pre- 

viously used  one  187  out  of  the  clamping 

grooves  181'  at  the  same  time  bending  the 
spring  182  and  enters  at  this  place  as  shown  H^ 
in  Fig.  28.  The  rounded  spring  182  flying 
back  into  the  position  shown  in  Fig.  25, 
here  causes  the  used  needle  187  to  be  forci- 

bly ejected  from  the  slot  181.  When  this 

has  taken  place,  the  slide  61'  and  the  slide-  ̂ ^^ piece  can  return  to  their  initial  positions, 
as  shown  in  Figs.  25  and  29. 

The  motion  of  the  slide  61'  in  the  direc- 
tion of  the  arrow.  Fig.  17,  is  effected  by 

means  of  the  rod  66  which  is  moved  in  a  ̂^^ 
longitudinal  direction  by  means  of  the  cam- 
disk  54,  Fig.  11. 

The  rod  66,  it  may  be  mentioned  here,  is 
provided  with  a  rectilinear  guide  72,  which 
limits  the  motion  of  the  rod  in  one  direction 
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by  strildng  against  a  stop  73  mounted  on 
the  frame  plate  58  and,  by  means  of  a  gaiide- 
pin  74,  prevents  tlie  rod  66  from  turning, 
for  which  purpose  the  pin  74  may  be  guided 

5  in  a  recess  in  tlie  stop  73.  The  rod  66  acts 
at  its  thickened  end  75  against  an  adjust- 

able striking-screw  76  on  the  two-armed 
lever  77,  which  lever  is  pivoted  at  78  and 
the  upper  arm  79  thereof  arranged  to  act 

10  01^  the  head  63  of  the  needle-changer-slide. 
When  the  rod  66  is  moved  out  of  the  posi- 

tion shown  in  full  lines  in  Fig.  11  into  that 
shown  in  dotted  lines,  the  head  63  with  the 
slide  61'  is  moved  in  such  a  manner  that 

15  the  injection  of  a  new  needle  and  the  simul- 
taneous ejection  of  the  one  previously  used 

takes  place,  in  which  operation  the  action 
of  the  lever  77  can  be  regulated  to  a  nicety 
by   adjusting  the   striking-screw   76.     The 

20  cam-disk  54  is  so  shaped  that  the  rod  66  and 
the  head  59  thereof  return  to  their  initial 
positions  after  the  changing  of  the  needles. 

The   rod   66   moving   the   needle-changer 
has  fulfilled  its  task  as  regards  the  changing 

25  of  the  needles  as  scon  as  the  cam-disk  54 
has  made  one  revolution.  In  order  that 
there  may  not  be  a  continuous  reciprocation 
of  this  rod  during  the  operation  of  the  ma- 

chine by  reason  of  the  continued   rotation 
30  of  the  shaft  53  with  the  cam-disk  54,  the 

driving  of  the  shaft  53  must  be  interrupted. 
This  is  effected  by  uncoupling  the  driving 
wheel  52  from  the  main  driving  wheel  50 
after  the  needle  has  been  changed.    For  this 

35  purpose,  the  wheel  52  is  mutilated  and  at 
one  part  of  its  periphery  has  a  segment  80 
throughout  which  the  teeth  are  removed, 

which  segment  during  the  talking  or  plaj'- 
ing  lies  opposite  to  the  intermediate  driv- 

40  ing  wheel  51.  The  construction  and  method 
of  operation  of  this  arrangement  can  be 
seen  frcm  Figs.  6  and  11  on  the  one  hand, 
and  also  from  the  detail  views.  Figs.  19  to 
22   inclusive.      Fig.    19   shows    the   driving 

45  wheel  52  with  the  apparatus  out  of  oper- 
ation in  position  for  conunencing  the  next 

operation  of  the  machine.  After  the  set- 
ting in  action  of  the  motor  3,  the  driving 

wheels  turn  in  the  direction  of  the  arrows, 
50  and  the  driving  of  the  shaft  53  takes  place 

directly  after  the  driving  mechanism  is  set 
in  action. 

On  the  di'iA'ing  wheel  52,  there  is  provided 
a  striking  piece   82,  as  shown  in   Fig.   19. 

65  JSIoreover,  in  addition  to  the  driving  wheel, 
a  locking  device  coacting  with  this  striking 
piece  is  provided  which  locking  device  is 
alternately  thrown  into  and  out  of  action. 
The  throwing  out  of  action  of  said  locking 

oO  device  is  effected  by  means  of  the  part  86  of 
the  main  rod  to  be  hereinafter  described. 

Shortly  after  the  commencement  of  the  op- 
eration, and  after  the  driving  wheel  52  has 

made  the  greater  part  of  its  revolution  and 

^^  the  needle-changer  has  been  set  in  motion, 

the  stop  82  strikes  against  the  locking  piece 
81  of  the  piece  84  (Fig.  22),  which  is  capable 
of  turning  about  the  vertical  shaft  83  and 
against  the  other  end  85  of  which  the  previ- 

ously mentioned  part  86  can  act.  B_y  this  -jq 
locking  device,  the  further  motion  of  the 
driving  wheel  52  is  arrested,  since  at  the 
same  time  the  recessed  part  80  has  come  in 
front  of  the  intermediate  wheel  51. 

The    driving-wheel    52    mounted    on    the    75 
shaft  53  is  thus  thi'own  out  of  gear  with  the 
wheel  51,  in  which  position  it  remains  dur- 

ing the  whole  operation  of  talking  or  play- 
ing.   In  order  that  the  driving  wheel  52  may 

be  in  the  position  shown  in  Fig.  19  ready  to   gQ 
work  at  the  beginning  of  the  next  oj)eration 
of  the  machine,  care  must  be  taken  that,  on 
the  completion  of  the  talking  or  playing,  on 
the  one  hand,  the  locking  device  81,  82  is 
thrown  out  of  action  again,  and  on  the  other    85 
liand,  the  wheel  52  is  turned  so  far  tliat  it  is 
again  in  engagement  with  the  intermediate 
wheel  51.     This  is  effected  in  the  form  of 
construction  shown,  by  means  of  a  lever  87 
which  is  also  employed  for  other  purposes   90 
as    hereinafter     described.     This     lever    is 
drawn  by  means  of  a  spring  88  in  such  a  di- 

rection against  a  striking  piece  89  on  the 
driving  wheel  52,  that  the  spring-pressure 
tends  to  turn  the  driving  wheel  52,  in  the   95 
direction  of  the  axTow  (Figs.  19  and  9).    If, 
therefore,  the  locking  device  releases  so  that 
the  locking  piece  84  is  turned  about  its  axis 
83  by  pressure  of  the  part  86  against  the 
lower  end  85,  the  spring  88  by  means  of  the   100 
lever  87  effects  tlie  fur-ther  motion  and  the 
reengagement  of  the  driving  wheel  52  with 
the  intermediate  wheel  51.    This  takes  place 
after  completion  of  the  talking  or  playing 
when  the  main  rod  is  drawn  back  under  the   105 
action  of  its  driving  crank  in  the  manner 
hereinafter  described. 

After  the  swinging  out   of  a  disk-frame 
with  its  record-disk,  there  takes  place  simul- 

taneously with  the  setting  in  action  of  the   HO 
needle-clianger, 

4.  The  raising  of  the  turntable  4-  for  the 
purpose  of  lifting  the  record-disk  9  from  its 
frame. — After  the  setting  in  action  of  the 
driving-mechanism  3,  in  the  first  place  the  US 
toothed  wlieel  50  acts  on  the  previously  de- 

scribed intermediate  wheel  51.  On  the  shaft 
90  of  this  intermediate  wheel  is  mounted  a 
bevel  wheel  91  which  is  continuously  in  en- 

gagement with  a  rotary  bevel-pinion  92  ar-  120 
ranged  beneath  the  frame  plate  58.  This 
pinion  92  is  itself  combined  with  a  gear 

wheel  93  which  engages '  with  the  driving 
gear-wheel  94  (Figs.  3  and  11)  of  the  gov- 

ernor 47  and  drives  the  latter.  The  frame-  1^5 
plate  58  and  the  bevel-pinion  92  are  pro- 

vided with  bushings  to  receive  the  turn- 
table-shaft 95.     The  latter,  the  lower  pivot 

96  of  which  is  sup])orted  on  the  main  frame 

97  (Figs.  4,  5,  6,  7  and  11),  is  provided  with'  ̂ '^^ 
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a  longitudinal  groove  98  (Fig.  11),  which 

serA'es  for  the  reception  of  a  driving-pin  98' 
on  the  bevel-pinion  92.  The  turntable  shaft 
95  Avith  the  turntable  4  can  therefore,  by 

5  reason  of  the  groove  98,  be  raised  and  low- 
ered and  at  the  same  time  continuously  ro- 

tated, without  the  wheels  92  and  93  ]3artici- 
pating  in  such  vertical  motion.  On  the 
part  of  the  shaft  95  above  the  frame-plate 

10  58,  there  is  rigidly  mounted  a  gear-wheel  99 
and  above  this,  on  the  thickened  part  100 
of  the  shaft,  the  turntable  4  is  mounted. 
On  the  frame-plate  58  itself  is  rotatably  ar- 

ranged a  gear-wheel  101  (Figs.  2,  4  and  5), 
15  with  which  the  wheel  99  comes  into  and  out 

of  engagement. 
When  the  driving  wheel  52  has  completed 

the  greater  part  of  its  revolution,  the  lever 

87  is  moved  by  the  pi'ojection  89  on  the 
20  wheel  52  in  the  direction  of  the  arrow  102 

(Figs.  G  and  9).  In  this  movement,  the 
lower  suitably  bent  arm  of  the  lever  87 
strikes  against  a  pin  103  on  a  gear-wheel  104 
and  turns  the  latter  in  such  a  nianner  that  it 

25  comes  into  engagement  Avith  the  gear-wheel 
50  of  the  motor  3.  This  position  is  shoAvn 
in  Fig.  10.  The  gear-Avheel  104  is  arranged 
at  the  lower  part  of  the  main  frame  97  on 

the   shaft   103'   and   is   provided   with   two 
30  gaps  104'  and  104-  in  its  teeth,  of  Avhich  104' 

is  on  the  gear-wheel  50  of  the  motor  3  in  the 
position  of  rest.  The  gear-wheel  104  can  ac- 

cordingly begin  its  rotarj^  motion  after  the 
lever   87   has   struck   against   the   pin   103. 

35  When  this  takes  place,  the  folloAving  opera- 
tions have  already  been  performed.  The 

governor  47  is  unlocked,  the  frame  8  "with  its 
record-disk  9  is  swung  outAvardl}^  for  talk- 

ing or  playing,  a  new  needle  is  inserted  by 
40  means  of  the  needle-changer  61  into  the 

sound-box  65,  and  the  old  needle  is  simul- 
taneously removed. 

In  order  to  effect  the  raising  and  lowering 

of  the  turntable  4  by  the  motion  of  the  gear- 
45  wheel  104,  a  crank  105  (Figs.  3,  4  and  6)  is 

arranged  on  the  shaft  103'  on  the  opjiosite 
side  of  the  main  frame  97,  the  connecting 
rod  106  of  Avhich  crank  engages  hj  means 
of  a  slot-guide  107  with   the   above  men- 

50  tioned  main  rod  108.  The  main  rod  bears 
on  its  middle  part  a  rigid  projection  109 
(Figs.  4  and  5).  By  the  rotation  of  the 
wheel  104  and  the  crank-gearing  105  and 
106  in  the  direction  of  the  arrow  110  (Fig. 

55  3),  which  takes  place  after  the  throwing 
into  cooperation  the  gear-wheel  104  with  the 
gear-wheel  50,  the  main  rod  108  is  pressed 
by  means  of  its  projection  109  against  a 
striking  piece  111  in  such  a  manner  that  the 

60  latter  is  carried  along  as  far  as  is  allowed 
by  the  crank  gear-wheel  104.  As  soon  as 
the  gap  104^  on  the  gear-wheel  104  reaches 
the  gear-wheel  50,  the  said  gear-wheel  104 
is  thrown  out  gf  action,  so  that  the  main 

rod   108    temporarily   remains   in   the   end  65 
position  shown  in  Fig.  5. 

Between  the  upper  and  lower  parts  of  the 
frame  97,  a  plate  112  is  arranged  beneath  the 
turntable-shaft  95  (Figs.  4  and  5).  On  this 
I)late,  there  is  mounted  a  one-armed  lever  70 
114  capable  of  swinging  about  the  pivot  113, 
on  which  lever  114  a  second  double-armed 
leA^er  115  is  capable  of  oscillating.  One  arm 
of  the  latter  is  connected  to  a  rod  118  which 
is  capable  of  moving  vertically  and  is  guided  75 
hj  means  of  a  pin  116  in  a  guide  117  in  the 
plate  112.  This  rod  118  carries  on  its  upper 
end  a  head  119  extending  into  a  recess  in 
the  upper  part  of  the  main  frame  97,  on 
which  head,  preferably  in  a  recess  therein,  is  80 
mounted  the  above-mentioned  pivot  96  of 
the  turntable  shaft  95.  To  the  lower  arm 

of  tlie  double  lever  115  is  coupled  a  single- 
armed  laterally  movable  lever  134  which,  in 
the  same  manner  as  the  double  lever  115,  is  85 

pivotally  connected  by  means  of  a  pin  119' Avith  a  rod  121  which  is  movable  laterally 
in  a  horizontal  guide  120  in  the  plate  112. 
This  rod  121  is  guided  in  the  projection  109 
secured  to  the  main  rod  108  and  carries  at  90 
its  end  the  above  mentioned  striking  piece 
111.  If,  therefore,  during  the  movement  of 
the  main  rod  108  in  the  direction  of  the 
arrow  110  (Fig.  3),  the  projection  109 
reaches  the  striking  piece  111,  the  horizontal  95 
rod  121  is  carried  along  Avith  it  in  the  same 
direction  and  the  lever  114  turned  about  its 
fulcrum  113  in  such  a  manner  that  the  dou- 

ble lever  115  is  likeAvise  turned  and  the 
vertical  rod  118  is  raised  in  the  guide  117.  100 
The  turntable-shaft  95,  mounted  on  the  head 
119  and  capable  of  sliding  in  the  bevel- 
pinion  92,  is  carried  up  in  this  motion  so 
that  its  gear-Avheel  99  is  brought  out  of 
engagement  Avith  the  gear-Avheel  101  and  the  105 
record-disk  9  l3'ing  on  an  outAvardly  SAVung 
frame  8  is  removed  by  the  turntable  4  from 
its  frame.  During  this  operation  and  di- 

rectly following  it,  takes  place 

5.  The  dejyression  of  the  sound-hox  xoJdch  110' 
is  in  the  raised  'position  lohile  the  tcdking 
machine    is    inoperative. — This    is    effected 
during  the  movement  of  the  main  rod  108, 
for  which  purpose  the  said  rod  is  provided 
at  the  opposite  end  to  the  crank  with  a  slide  115 
block  122  on  the  upper  surface  of  which 
rests  a  second  slide-block  123  when  in  the 
inoperative   position    (Figs.    3,    6    and    7). 
Both  blocks  are  proAuded  with  inclined  co- 
acting  slide  surfaces  124.    The  upper  slide-  120 
block  123  is  connected  to  a  shaft  125  which 

is  guided  vertically  in  bearings,  and  bears 
a  transverse  roller  126  supported  in  fork- 
shaped  bearings  (Figs.  3,  8  and  11).    \Vhen 
the  lower  slide-block  122  takes  up  its  outer-  125 
most  position   after  the  movement   of  the 
main  rod  108,  the  upper-slide-block  123  in 
the  meantime  has  descended,  by  reason  of 
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its  weight  on  the  inclined  surface  124  of  the 
slide-block  122. 

On  the  slide  block  122  is  mounted  a  hori- 
zontal arm  127,  bent  at  right  angles  to  said 

^  block  (Figs.  1,  3  and  4).  This  arm  coacts 

"with  a  pin  128  hereinafter  described,  in  such 
a  manner  as  to  cause  the  depression  of  the 
sound-box  C5  on  to  the  record-disk  9.  The 
sound-box-arm  129  is  for  this  purpose  pro- 

10  vided,  on  the  joint-piece  129',  connected  to 
the  radial  arm  139.  with  a  pin  130  (Figs.  3, 
4,  17  and  18),  which,  when  the  sound-box  is 
raised,  is  turned  perpendicularly  downward 
(Figs.  3,  4,  17  and  18).    An  adjustable  screw 

15  stop  188  on  an  arm  189,  fixed  to  the  radial 
arm  139,  serves  as  a  support  for  the  raised 
sound-box  arm  129. 

On  the  cover  97'  at  the  sound-box  side, 
there  is  arranged  a  bushing   131,  through 

20  which  a  rotary  shaft  132  extends  downward 
to  the  arm  127,  while  on  the  lower  end  of 
the  shaft  132  there  is  fixed  an  arm  133,  the 
pin  128  of  which  is  drawn  against  the  arm 
127  bj^  means  of  a  tension  spring  135.     A 

25  lever  138  rigidly  attaclied  to  the  shaft  132 
and  arranged  above  the  bushing  131  controls 
the  descent  of  the  sound-box-arm  129  with 

the  sound-box  65  (Figs.  3,  4,  17  and  18). 
This  takes  place  with  the  movement  of  the 

30  main  rod  108  in  the  direction  of  the  arrow 
110.  In  this  motion,  the  arm  127  on  the 
lower  slide-block  122  is  moved  along  with 
the  rod  108  and  pressed  against  the  pin  128 
on  the  arm  133,  so  that  the  arm  133  is  car- 

35  ried  with  it.  This  occurs  at  the  same  time 
the  shaft  132,  rigidly  connected  to  the  arm 
133  is  turned  in  its  bushing  131,  so  that  the 
lever  138  presses  against  the  pin  130  on  the 
sound-box-arm  129  in  the  direction  of  the 

40  arrow  (Figs.  3  and  4)  and  thereby  initiates 
the  descent  of  the  sound-box. 
The  further  downward  motion  of  the 

sound-box  is  eti'ected  by  the  action  of  gravity thereon,   but   a    too   rapid    descent   of   the 
45  sound-box  and  consequent  damage  to  the 

record  disk  by  the  needle  is  prevented  in 
that  the  transverse  roller  120.  which  is  mount- 

ed on  the  shaft  125,  connected  to  the  upper 
slide-block  123,  and  which  sinks  slowly  in 

50  the  manner  hereinbefore  described,  permits 

only  a  gi-adual  descent  of  the  sound-box- 
arm.  For  this  purpose,  a  lever  175  pivotally 
mounted  upon  the  shaft  176  on  the  radial 

arm  139  is  pivotally  connected  by  a  link  175' 
55  to  the  joint  129'  of  the  sound-box-arm.  The 

shaft  170,  pivotally  mounted  on  the  radial 
arm  139  of  the  lever  175,  carries  one  end  of 
a  second  lever  177  which  moves  on  the  other 
side  of  the  radial  arm.     The  free  end  of 

60  this  lever  177  is  pivotally  attached  by  means 
of  a  link  to  a  roller-frame  178,  which  is 
capable  of  turning  about  a  pivot  179  on  the 
radial  arm  139.  The  roller  178'  in  the  frame 
178    rests    continuously    on    the    transverse 

65  roller  120  of  the  shaft  125,  so  that  the  de- 

pression of  the  sound-box-arm  can  only  take 
place  gradually  to  correspond  with  the  de- 

scent of  the  transverse  roller  126. 
6.  The  release  of  the  radial  arm,  Avhich  is 

held  locked  in  the  inoperative  position  of  70 
the  machine  and  during  the  changing  of  the 
needle,  is  effected  while  the  sound-box  65 
descends.  The  locking  of  the  radial  arm 
139  is  effected  by  means  of  a  locking  hook 
136,  which,  in  the  raised  position  of  the  75 
sound-box.  engages  the  pin  130.  arranged  on 
the  joint  129'  of  the  sound-box-arm.  The 
locking  arm  13(5  is  capable  of  turning  freely 
on  the  bushing  131  about  the  shaft  132,  in 
which  movement,  a  spring  137,  fixed  to  the  go 
bushing  131,  provides  for  the  engagement  of 
the  arm  or  hook  136  with  the  pin  130.  If, 
therefore,  the  sound-box  descends,  the  pin 
130  comes  out  of  range  of  the  locking  arm 
136  and  the  way  is  made  clear  for  a  lateral  85 
motion  of  the  radial  arm  139.  The  sound- 

box 65  with  the  needle  is  now  on  the  record- 
disk  9  and  the  operation  proper,  i.  e.,  the 
talking  or  playing,  begins. 

7.  During  the  talking  or  playing,  the  po-  90 
sition  of  the  separate  parts  is  as  follows: — 
The  main  rod  108  with  the  coin-pocket  41 
is  pressed  into  the  outermost  position  (in 
the  direction  of  the  arrow,  Fig.  4)  and  the 
shaft  125.  carrying  the  upper  slide-block  95 
123  and  the  transverse  roller  126,  has  de- 

scended to  its  lowermost  position.  The 
crank-gear-wheel  104  stands  with  its  recess 
104-  opposite  to  the  gear-wheel  50  of  the 
motor  3.  The  crank  105  and  the  connecting  100 
rod  106  coupled  thereto  are  approximately 
in  their  extended  positions  (Fig.  5),  and  the 
projection  111  on  the  raising  and  lowering 
device  for  the  turntable  4  lies  on  the  projec- 

tion 109  on  the  rod  108.  105 
The  levers  114  and  115  together  with  the 

push-red  118,  have  completed  their  upward 
motion  to  its  extreme  limit  and  have  thereby 
brought  the  turntable  4  into  its  highest  posi- 

tion. The  gear-wheel  52  lies  with  its  gap  no 
80  on  the  intermediate  wheel  51.  'The 
double-armed  lever  84 — 85.  which  is  capable 
of  turning  about  the  vertical  shaft  S3,  has 
its  locking  piece  81  on  the  locking  projection 
82  of  the  driving  wheel  52  and  locks  the  115 
latter,  while  the  downward^  bent  arm  85  is 
released  by  the  projection  86  on  the  main 
rod  108.  The  second  striking  piece  89  on 
the  driving  wheel  52  stands  above  the  shaft 
53,  in  which  arrangement  the  lever  87  is  120 
drawn  against  the  hub  of  the  driving  wheel 
52  without  touching  the  projection  89  (Fig. 
19).  The  lower  downwardly  bent  arm  of 
this  lever  87  is  removed  from  the  striking 
pin  103  of  the  gear  wheel  104.  125 

The  lever  134  with  the  push-rod  121,  dur- 
ing the  talking  or  playing,  takes  up  the  ex- 

treme lateral  position.  After  one  revolution 
of  the  cam-disk  54.  during  which  the  chang- 

ing of  the  needle  has  taken  place,  the  disk  130 
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again  takes  up  its  initial  position  shown 
in  Fig.  11,  so  that,  by  reason  of  the  simulta- 

neous return  of  the  lever  77 — 79,  the  slide  61' 
and  the  slide-piece  62  of  the  needle-changer 

g  can  be  drawn  back  into  their  initial  position 
(Fig.  29)  under  the  action  of  their  springs 

63'  and  63-.  The  outwardly  swung  disk 
frame  8,  during  the  operation  of  playing  or 
talking,  lies  encircling  the  turntable  4  carrj^- 

10  ̂^^8"  ̂ ^^®  record-disk  9,  and  is  thus  prevented 
from  returning. 
The  above-mentioned  gear-wheel  101  ro- 

tatably  mounted  on  the  frame-plate  58  has 
its  toothless  gap  in  the  position  opposite  to 

l^  that  shown  in  Fig.  2,  or,  in  other  words 
the  gap  lies  during  the  talking  or  playing, 
beneath  the  gear-wheel  99  of  the  raised 
turntable  shaft  95.  At  the  end  of  the  talk- 

ing or  playing,  there  takes  place 

20  8.  7'he  automatic  7'etiirn  of  the  radial  arm 
■with  the  souncl-liox-avm,  into  the  inoperative 
position. — ^This  is  effected  by  means  of  a  re- 

leasing device  which  can  be  of  any  desired 
kind.    That  employed  in  the  example  illus- 

25  trated  is  shoAvn  in  its  relation  to  the  general 
arrangement  in  Fig.  2,  and  its  detailed  con- 

struction can  be  seen  from  Figs.  6  and  7. 
The  return  motion  itself  is  initiated  by  the 
jDositive  guiding  of  the  sound-box-needle  in 

30  the  sound-wave  groove  of  the  record-disk  at 
the  end  of  the  talking  or  playing.  In  this 
operation,  the  radial  arm  139  strikes  against 

a  lever-arm  141,  rigidlj?^  attached  to  a  \qv- 
tically  mounted  releasing  shaft  140.     This 

35  shaft  140,  which  is  mounted  in  a  second 
outer  shaft  142,  is  provided  at  the  lower  end 
with  a  pin  143  (Figs.  6  and  7),  which  en- 

gages in  a  piece  145  on  a  horizontal  rod  144, 
capable  of  swinging  laterally  thereto  on  the 

40  frame  97  (Figs.  3,  4,  6  and  7).  Therefore, 
as  soon  as  the  radial  arm  139  abuts  against 
the  short  le^er-arm  141  and  carries  the  latter 
with  it,  at  the  same  time  turning  the  inner 
shaft  140,  the  rod  144,  as  can  be  seen  from 

45  Fig.  7,  is  swung  in  the  direction  of  the 
arrow  146  by  means  of  the  piece  145.  The 
rod  144  is  connected  at  the  other  end  by 
means  of  a  guide-slot  with  a  pin  147  which 
extends  through  the  frame  97  and  is  pro- 

50  vided  with  a  head  at  each  end  (Figs.  6  and 
7).  This  pin  147  (which  is  shown  in  dotted 
lines  in  Fig.  7  in  the  inoperative  position 
of  the  apparatus  and  which  in  the  operative 
position,  when  the   crank  is  in  the  oppo- 

55  site  position  to  Fig.  7,  viz.,  in  Fig.  5,  arrests 
the  motion  of  the  main  rod  108  by  extending 
into  the  path  of  the  crank  105)  is  drawn 
away  by  the  above-described  swinging  of 
the   rod   144  from  beneath  the  crank   105. 

60  This  crank  105,  which  is  now  free,  falls  by 
its  own  Aveight  through  such  a  distance  that 
the  gear-wheel  104  again  comes  into  engage- 

ment with  the  gear-wheel  50  of  the  motor  3 
which  is  in  operation.     The  crank  105  and 

65  connecting-rod  106  now  perform  the  second 

part  of  their  respective  motions  in  order 
to  return  the  main  rod  108  to  its  initial 

position.  Before  the  radial  sound  convey- 
ing arm  139  is  returned  to  its  initial  posi- 

tion, the  sound-box-arm  with  the  sound-box  i,q 
must  obviousl)'  be  raised  from  the  record- 
disk.  Tliis  takes  place  during  the  return 
motion  of  the  main  rod  108,  for  which  pur- 

pose the  slide-block  122  returning  with  the 
main  rod  108,  by  means  of  its  inclined  sur-  «g 
face  124,  pushes  the  upper  slide-block  123 
with  the  shaft  125  up  again.  By  this  means, 
the  transverse  roller  126  on  the  shaft  125 

is  pressed  against  the  roller  178'  on  the 
roller  frame  178,  so  that  the  sound-box-arm  gQ 
129  is  oscillated  upwardly  about  its  joint 

129'  against  the  stop  188  by  means  of  the 
levers  175  and  177.  The  lower  slide-block 
122  bears  a  guide-fork  149  for  a  bent  arm 
150  Avhich  is  mounted  on  a  ring  151  at  the  35 
lower  end  of  the  outer  shaft  142  (Figs.  6 
and  7).  The  arm  150  is  provided  with  a 
spiral  spring  154  engaging  with  the  pro- 

jection 86  on  the  main  rod  108,  which  spring 
continuall}^  tends  to  draw  the  arm  150  and  90 
therewith  the  shaft  142  in  the  direction  of 

the  arrow  170  (Fig.  7).  Thus,  free  turn- 
ing of  the  releasing  shafts  140  and  142,  and 

also  of  the  parts  connected  therewith,  is 
l^revented  (Figs.  3  and  4).  The  tension-  95 
spring  154  also  effects  the  return  motion  of 
the  radial  arm  139  into  the  inoperative  po- 

sition, and  for  this  purpose,  the  outer  shaft 
142  at  its  ujDper  end  bears  a  lever  arm  153 
having  a  striking  piece  155  (Figs.  1,  2,  6  100 
and  7).  If  now,  during  the  return  of  the 
main  rod  108  with  the  lower  slide-block 
122,  the  arm  150  and  therewith  the  outer 
shaft  142  are  turned  by  the  tension  spring 
154  in  the  direction  of  the  arrow  170,  Fig.  105 
7,  the  lever  153  carried  along  therewith,  by 
means  of  its  striking  pin  155,  effects  the  re- 

turn of  the  radial  arm  139  into  the  ino^Der- 
ative  position  in  the  direction  of  the  arrow 

164  (Fig.  2).  The  levers  153  and  141  re-  no 
main  in  the  position  shown  in  Fig.  7,  up  to 
the  beginning  of  the  next  operation,  at 
which  time  they  are  turned  by  the  radial 
arm  into  the  positions  shown  in  dotted  lines 
in  order  afterward  to  turn  back  in  the  man  115 

ner  hereinbefore  described  at  the  comple- 
tion of  the  talking  or  playing,  at  the  same 

time  bringing  back  the  radial  arm  to  the 
initial  position. 

9.  The  descent  of  the  turntable  and  depo-  120 
sition  of  the  record-disk  on  to  a  disk-frame 
also  take  place  after  the  completion  of  the 
talking  or  playing,  during  the  return  of 
the  main  rod  108  and  the  radial  arm  139  to 
their  initial  positions.  In  this  operation,  125 
the  projection  86  on  the  main  rod  108  car- 

ries with  it  the  projection  111  and  thereby 
effects  the  return  of  the  rod  121.  This  has 
for  its  result  the  drawing  downwardly  of 

*  the  push-rod  118  in  the  guides  117  into  the  130 
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inoperative  position  by  means  of  levers  114, 
115  and  134.  During  the  descent  of  the 
push-rod  118,  there  also  takes  place  the  de- 

scent of  the  turntable  and  at  the  same  time 

5  the  depositicn  of  the  record-disk  9  on  to  the 
frame  8  surrounding  the  turntable  4. 

10.  The  swinging  back  of  the  disk-frame 
with  the  used  record-disk  into  the  storage- 
receptacle  follows  directly  upon  the  descent 

20  of  the  turntable.  By  the  descent  of  the 
tui-ntable-shaft  95,  its  gear-Avheel  99  is 
brought  into  the  same  plane  as  the  gear- 

wheel 101.  pivot  ally  uiounted  on  the  frame 
plate  58.     Since  however  the  gear-wheel  101 

15  at  the  completion  of  the  talking  or  playing 
has  its  toothless  gap  ojDposite  the  gear-wheel 
99,  the  engagement  of  the  pinion  99  with 
the  teeth  of  the  wheel  101  is  prevented. 
Thus,  engagement  must  take  place  between 

20  die  gear-wheel  99  and  the  gear-wheel  101 
in  order  to  cause  a  movement  of  the  latter. 
In  this  connection  it  may  be  remarked  that. 
by  the  turning  of  the  outer  releasing  shaft 
142   into   the   initial    position,    the    hooked 

25  shaped  end  of  a  spring  arm  157  (Fig.  2). 
connected  to  this  shaft  by  a  pivotal  joint 
156.  comes  into  engagement  with  a  pin  158. 
arranged  on  the  lower  side  of  tlie  gear- 

wheel 101,  and  thi'ows  the  wlieel   101  into 
30  gear  with  the  pinion  99.  The  direction  of 

rotation  of  the  gear-wheel  is  indicated  by 
arrows  in  Fig.  2.  The  second  part  of  the 
rotation  of  the  gear-wheel  101  now  takes 
place.     On  the  frame-plate  58  near  the  gear- 

3'3  wheel  101  is  arranged  a  lever  159  which 
bears  a  contact-roller  100  at  its  free  end, 
while  (m  the  gear-wheel  101  there  is,  more- 

over, secured  a  striking  pin  161  in  such  a 

manner  (P'igs.  2  and  6)  that,  in  the  second 
40  half  of  the  rotation  of  the  gear-wheel  101, 

it  abuts  against  the  lever  159  and  causes  it 
to  oscillate.  This  has  for  its  result  that  the 

lever  159,  by  means  of  its  contact-roller  160. 
presses    against    the    i^reviously    described 

45  cam  sha])ed  recess  30  in  the  disk-frame  8 
and  returns  the  latter  with  the  record-disk 
9  into  the  inoperative  position,  as  shown  in 

Fig.  10.  A  spring  159'  arranged  beneath 
the  lever  159  ])rovides  for  the  return  thereof 

60  to  its  original  position.  The  gear-wheel  101 
is  in  the  jiosition  shown  in  Fig.  2  after  the 
swinging  back  of  tlie  frame.  After  the  de- 

scent of  the  turntable  and  the  swinging  back 
of  the  disk-frame  there  takes  place. 

^^  11.  l^ie  sfoppc(f/e  of  the  mofoi'  (aid  the  re- 
in m  of  the  coin-release  device  to  its  posi- 

tion of  rest. — The  projection  86  on  the  rod 
108  carries  on  its  surface  a  rod  163  (Fig.  4 
and  Figs.  19  to  22  inclusive)  which  is  pivot- 

"^  ally-mounted  in  a  f(;rk  and  the  front  part 
of  which,  by  means  of  a  tension-s])rin2:  165 
fixed  to  the  projection  86,  lies  on  a  sliding 
and  striking  piece  166  fixed  to  the  coin-re- 

lease rod  43.     The  striking-piece  166,  Fias. 
^^  4  and  7,  is  provided  with  a  recess  bounded 

by  two  striking  surfaces,  in  which  rests  the 
front  part  of  the  rod  163.  During  the  re- 

turn of  the  main  rod  108,  the  striking  piece 
166  is  accordingly  carried  along  by  means 
of  the  rod  163,  so  as  to  bring  the  coin-release  70 
rod  42.  43  and  the  coin-pocket  41  into  their 
normal  jDosition  of  rest.    The  coin-pocket  41 
now  stands  again  under  the  coin-chute,  so 
that  a  coin  inserted  through  the  chute  can 
pass  into  the  coin-])ocket  41 ;  in  anjr  other  75 
position,  coins  introduced  are  conducted  past 
the  pocket.     In  the  return  motion   of  the 
coin-release   rod  42 — 13,   the   stop  46,   also 
fixed  to  this  rod,  is  brought  into  the  path  of 

'the  governor  47  and  thereby  the  said  gov-   gO 
ernor  is  thrown  out  of  action  together  with 
the  motor  3. 

12.  The  locking  of  the  record-disk  changer 
during  the  talking  or  plaj'ing  is  effected  in 
the  manner  shown  in  Figs.  2,  3,  and  13.  By  85 
the  movement  of  the  coin-release  rod  42  43 
and  of  the  coin-pocket  41,  a  lever  167,  which 
is  pivot  ally  mounted  on  the  frame-plate  58 
and  coupled  to  the  coin-release  device,  is 
moved  in  the  direction  of  the  arrow  168  90 
(Fig.  2),  while  at  the  other  end,  the  lever 
167  is  loosely  connected  to  the  above  men- 

tioned locking  pin  26.    The  latter  is  guided 
in  a  guide-piece  169  on  the  disk-changing 
frame   in   such    a    manner   that,   upon    the   95 
release  of  the  driving  gear  and  by  reason 
of  the  motion  of  the  coin-releasing  device 
connected  therewith,  it  en^eis  into  the  catch 
25.  corresponding  to  the  position  of  the  rec- 

ord-disk 9  in  the  locking  disk  24.  By  this  100 
means,  any  turning  of  the  disk-setting  han- 

dle 16  or  alteration  of  its  position  on  the  in- 
dicator disk  21  is  prevented  during  talking 

or  playing.  The  disk-changer  is  released  by 
the  automatic  return  of  the  coin-releasing  105 
device  into  its  normal  position  of  rest. 

The  invention  can  obviously  be  modified 
in  its  constructive  details.  Thus,  any  de- 

sired form  of  motor  3  can  be  employed,  as 

already  mentioned.  The  needle-changer  can  110 
be  constructed  in  such  a  manner  that  the 
insertion  of  the  new  needle  and  the  removal 

of  the  one  previously  used  are  not  effected 
sinudtaneously  and  by  one  device,  as  for  ex- 

ample two  separate  devices  might  be  em-  115 
ployed,  one  of  which  provides  for  the  inser- 

tion and  the  other  for  the  ejection  of  the 
needle.  The  needle-holder  does  not  require 
to  be  provided  with  a  longitudinal  slot  ex- 

tending through  it.  it  simply  being  suflicient  120 
to  provide  an  inlet-slot  for  the  needle,  ar- 

ranged on  one  side  only  of  the  needle-seat. 
The  ejection  of  the  used  needle  would  then 
obviously  take  place  before  the  insertion  of 
a  new  needle.  The  record-disk  changing  de-  125 
vice  can  also  be  provided  with  separate  driv- 

ing mechanism,  which  would  be  thrown  into 
and  out  of  action  in  a  suitable  manner  by 
the  main  driving  mechanism. 

The  construction  of  the  disk- frames  them-  130 
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selves  can  be  varied  as  desired,  except  that, 
when  employing  a  rising  turntable,  it  must 
aiwa3^s  be  taken  into  consideration  that  the 
turntable  shall  be  able  to  take  up  the  record- 

5  disks  and  put  them  down  again  after  com- 
pletion of  the  talking  or  playing.  The  disk- 

changer  can  also  be  arranged  in  such  a  man- 
ner that  the  raising  of  the  turntable  is  dis- 

pensed with,  the  record-disks  from  the  suit- 
10  ably  -  constructed  changing  -  device  being 

placed  on  an  ordinary  record-disk  table,  i.  e., 
one  not  movable  into  an  elevated  position 
and  again  removed  therefrom  after  the  talk- 

ing or  playing  is  completed.    It  is  essential 
15  in  any  case  that  the  record-disks  shall  be  ca- 

pable of  being  selected  and  adjusted  as  de- 
sired and  that,  after  the  release  of  the  driv- 

ing-mechanism, and  after  the  record-disk 
has  been  selected,  all  motions  of  the  talking 

20  machine  up  to  the  stoppage  of  the  motor 
shall  take  place  automatically  upon  the  com- 

pletion of  the  talking  or  playing.  The  Avord 
"  record-disk "  as  used  herein  and  in  the 
subjoined  claims  should  be  understood  as  in- 

25  eluding  any  suitable  form  of  plate  or  tablet 
for  supporting  a  sound-record. 

AVhat  I  claim  and  desire  to  protect  by 
Letters  Patent  of  the  United  States  is : — 

1.  In  a  talking  machine,  the  combination 
30  with  a  turn  table  and  driving  mechanism, 

of  a  pivoted  record  carrier  and  support, 
means  actuated  by  the  driving  mechanism 
for  swinging  said  carrier  and  support  in  a 
horizontal  plane  into  and  out  of  position 

35  over  said  turn  table,  and  means  for  moving 
said  table  to  remove  a  record  from  said  car- 
rier. 

2.  In  a  talking  machine,  the  combination 
with  driving  mechanism,  of  a  sound  box  and 

40  needle  changing  mechanism,  a  storage  re- 
ceptacle for  record  disks,  a  carrier  device  for 

record  disks,  said  carrier  device  being  sup- 
ported in  said  receptacle,  means  actuated 

by  said  driving  mechanism  to   swing  said 
45  carrier  device,  and  means  actuated  by  the 

swinging  movement  of  said  carrier  device 
to  actuate  said  needle  changing  mechanism. 

3.  In  a  talking  machine,  the  combination 
with  a  movable  supporting  frame,  of  rods 
for  guiding  said  frame  upon  which  said 
frame  is  slidably  mounted,  a  pivot  shaft  on 
said  supporting  frame,  carrier  frames  for 
records  pivotally  mounted  upon  said  pivot 
shaft,  driving  mechanism  and  means  actu- 

^^  ated  by  said  driving  mechanism  to  swing 
said  carrier  frames. 

4.  In  a  talking  machine,  the  combination 
with  a  vertically  movable  supporting  frame, 
of  rods  guiding  said  frame,  carrier  frames 

60  ̂Qj,.  record  disks  mounted  to  oscillate  in  hori- 
zontal planes  upon  said  supporting  frame, 

and  means  for  adjusting  the  position  of  said 
supporting  frame. 

5.  In  a  talking  machine,  the  combination 

^^  with  a  vertically  movable  supporting  frame, 

50 

of  rods  for  guiding  said  frame,  carrier 
frames  for  record  disks  mounted  one  above 
the  other  upon  said  supporting  frame,  a 
rack  and  a  gear  for  the  vertical  adjustment 
of  said  supporting  frame,  a  pivot  shaft  on  70 
said  supporting  frame  upon  which  said  car- 

rier frames  are  mounted  to  swing,  driving 
mechanism,  and  means  actuated  by  said 
mechanism  for  swinging  said  carrier  frames. 

6.  In  a  talking  machine,  the  combination  75 
with  a  vertically  movable  supporting  frame, 
of  rods  for  guiding  said  frame,  carrier 
frames  for  record  disks  mounted  one  above 
the  other  in  said  supporting  frame,  a  rack 
and  a  gear  wheel  for  adjusting  said  sup-  go 
porting  frame,  an  indicating  device  for  ad- 

justing the  supporting  frame  in  a  predeter- 
mined position,  a  shaft  on  the  supporting 

frame,  said  carrier  frames  being  mounted  to 
oscillate  upon  said  shaft,  driving  mechanism  85 
and  means  actuated  by  said  driving  mecha- 

nism for  swinging  said  carrier  frames. 
7.  In  a  talking  machine,  a  movable  sup- 

porting frame,  carrier  frames  mounted  to 
swing  on  said  supporting  frame,  means  for  90 
the  manual  adjustment  of  said  supporting 
frame  in  a  predetermined  position,  driving 
mechanism,  a  brake  for  said  driving  mecha- 

nism, and  a  locking  piece  automatically  ac- 
tuated to  lock  said  adjusting  means  during  95 

the  o])eration  of  sound  reproduction. 
8.  A  talking  machine  comprising  driving 

mechanism,  annular  record  frames  mounted 
to  oscillate,  each  of  said  record  frames  being 
provided  Avith  a  projection  and  a  cam  shaped  lOO 
surface  on  opposite  sides  respectively  of  the 
axis  of  oscillation  of  the  said  frame,  and 
means  actuated  by  said  driving  mechanism 

engaging  alternately  with  one  of  said  pro- 
jections and  one  of  said  cam  shaped  surfaces  105 

to  swing  one  of  said  frames  into  and  out  of 

position. 9.  A  talking  machine  comprising  a  turn 
table,  driving  mechanism,  carrier  frames  for 
records  mounted  to  swing  about  an  axis,  lio 
means  between  said  driving  mechanism  and 
said  frames  to   swing  said  carrier   frames 
over  said  turn  table,  means  actuated  by  said 
driving   mechanism   for   raising   said   turn 
table  after  one  of  said  carrier  frames  has  115 
been   thrown   into   operative   position   over 
said  turn  table,  for  the  purpose  of  lifting  a 
record  from  said  carrier  frame,  and  means 
actuated   by    said    driving    mechanism    for 

lowering  the  turn  table  to  redeposit  the  rec-  120 
ord  on  the  carrier  frame. 

10.  A  talking  machine  comprising  a  turn 
table,  driving  mechanism,  carrier  frames  for 
records  mounted  to  oscillate,  means  actuated 

by  said  driving  mechanism  to  oscillate  said  125 
carrier  frames,  a  driving  shaft  for  said  turn 
table,  levers  oscillated  by  said  driving  mech- 

anism and  positively  connected  to  the  said 
turn  table  shaft  for  raising  the  turn  table 
to  remove  a  record  from  one  of  said  carrier  130 
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frames,  and  to  lower  said  turn  table  to  re- 
deposit  the  said  record  on  the  said  carrier 
frame. 

11.  A  talking  machine  comprising  a  turn 
5  table,  driving  mechanism,  carrier  frames  for 

records  mounted  to  oscillate  over  said  turn 

table  and  actuated  by  said  driving  mecha- 
nism, a  driving  shaft  for  said  turn  table  ac- 

tuated by  said  mechanism,  a  toggle  connect- 
10  ed  at  one  end  to  said  driving  shaft,  guides 

for  said  toggle,  a  link  connected  to  the  said 
toggle,  and  means  actuated  by  said  driving 
mechanism  for  reciprocating  said  link  for 
the  pur])ose  of  raising  and  lowering  said 

15  turn  table  to  i-emove  and  to  redeposit  a  rec- 
ord on  one  of  said  carrier  frames. 

12.  A  talking  machine  comprising  driv- 
ing mechanism,  carrier  frames  for  records 

mounted    to    oscillate,    means    actuated    by 
20  said  driving  mechanism  for  oscillating  said 

frames,  a  sound  box,  and  needle  changing 
mechanism  for  said  sound  box  actuated  by 
said  driving  mechanism  for  automatically 
inserting  a  new  needle  laterally   into  said 

25  sound  box  and  for  simultaneously  ejecting 
a  used  one  therefrom. 

13.  A  talking  machine  comprising  driv- 
ing mechanism,  carrier  frames  for  record 

disks  mounted  to  oscillate  and  actuated  by 
30  said  driving  mechanism,  a  needle  holder,  a 

needle  changing  device  comprising  a  spring 
slide  for  pushing  a  new  needle  laterally  into 
the  said  needle  holder  and  simultaneously 
ejecting  one  therefrom,  a  shaft  actuated  by 

35  said  driving  mechanism,  a  cam  disk  on  said 
shaft,  a  longitudinally  movable  rod  actu- 

ated by  said  cam  disk,  and  a  lever  mounted 
to  oscillate  and  actuated  by  said  longitudi- 

nally movable  rod  to  move  the  said  slide  of 
40  the  said  needle  changing  device. 

14.  A  talking  machine  comprising  sound 
reproducing  mechanism,  driving  mechanism 
therefor,  carrier  frames  for  records  mounted 
to  oscillate,  a  sound  box  and  needle  holder, 

45  a  device  for  inserting  a  needle  into  the  nee- 
dle holder  and  simidtaneously  ejecting  one 

therefrom,  a  rod  actuated  by  said  driving 
mechanisn»  for  setting  the  needle  changer 
into  operation,  and  a  toothed  driving  Avheel 

50  provided  with  a  gap  in  its  teeth  for  actuat- 
ing said  rod  whereby  said  needle  changing 

n\echanism  remains  at  rest  during  the  re- 
production of  sound. 

15.  A  talldng  machine  comprising  driv- 
55  ing  mechanism,  a  carrier  frame  for  a  record 

mounted  to  oscillate  and  actuated  by  said 
driving  mechanism,  a  sound  box  and  needle 
holder,  a  needle  changing  device  comprising 
a  spring  slide  for  pushing  a  needle  into  the 

60  needle  holder  and  simultane(msly  ejecting 
one  therefrom,  a  shaft  actuated  by  the  driv- 

ing mechanism,  a  cam  disk  on  said  shaft,  a 
rod  mounted  to  be  moved  longitudinally  by 
said   cam  disk,  a   lever  mounted  to  swing 

about  an  axis  and  oscillated  by  said  longi-  65 
tudinally  movable  rod,  said  lever  actuating 
said  slide  of  the  needle  changing  device, 

and  an  adjusting  screw  mounted  on  said  le- 
ver and  engaging  against  the  said  rod  for 

adjusting  the  amount  of  oscillation  of  said  70 
lever  as  desired. 

16.  A  talking  machine  comprising  driv- 
ing mechanism,  a  carrier  device  for  records 

mounted  to  oscillate  and  actuated  by  said 
driving  mechanism,  a  radial  arm,  a  sound  75 
box  mounted  upon  said  arm.  a  needle  holder 
on  said  sound  box,  needle  changing  mecha- 

nism actuated  by  said  driving  mechanism, 
and  a  locking  device  for  the  radial  arm  con- 

nected to  the  sound  box  for  securing  the  80 
radial  arm  during  the  changing  of  needles. 

17.  In  a  talking  machine,  the  combination 
with  a  rotatable  record  support  and  driving 
mechanism  therefor,  of  a  pivoted  record  car- 

rier mounted  to  swing  into  and  out  of  aline-  85 
ment  with  said  recoixl  support  and  opera- 
tively  connected  to  said  driving  mechanism, 
and  means  to  move  said  support  to  remove  a 
record  from  said  carrier. 

18.  In  a  tallring  machine  the  combination  90 
with    a   substantially   flat   rotatable   record 
su])port  and  driving  mechanism  therefor,  of 
a  record  supporting  carrier  pivoted  to  swing 
in  a  ])lane  parallel  to  said  supjDort  and  ac- 

tuated by  said  driving  mechanism.  95 
19.  In  a  talking  machine,  the  combina- 

tion with  a  rotatable  record  support  and 
driving  mechanism  therefor,  of  an  annular 

i-ecord  carrier  pivoted  to  swing  into  and  out 
of  axial  alinement  with  said  record  support.  lOO 

20.  In  a  talking  machine  the  combina- 
tion with  a  rotatal)le  record  su]:)port,  and 

driving  mechanism  therefor,  of  an  annular 
record  carrier  pivoted  to  swing  into  and  out 
of  axial  alinement  with  said  record  support  105 
and  actuated  by  said  driving  mechanism. 

21.  In  a  talking  machine,  the  combina- 
tion with  a  rotatable  record  support,  of  a 

plurality  of  movable  record  carriers,  and 
means  for  moving  any  one  of  said  carriers  110 
into  and  out  of  vertical  alinement  with  said 
record  support. 

22.  In  a  talking  machine  the  combination 
with  a  rotatable  record  supjDort,  of  a  plu- 
lality  of  movable  record  carriers  arranged  115 
in  vertical  series  adjacent  said  support,  and 
means  for  moving  any  one  of  said  carriers 
into  and  out  of  vertical  alinement  with  said 
record  support. 

23.  In  a  talking  machine,  the  combination  120 
with  a  rotatable  record  support,  of  a  plu- 

rality of  pivoted  record  carriers,  and  means 
for  moving  any  one  of  said  carriers  into  and 
out  of  vertical  alinement  with  said  record 

support.  125 
24.  In  a  talking  machine,  the  combination 

with  a  rotatable  record  support,  of  a  plu- 

rality of  pivoted  carriers  arranged  in  \'erti- 
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cal  series,  and  means  for  moving  any  one 
of  said  carriers  into  and  out  of  vertical 
alinement  with  said  record  support. 

25.  In  a  talking  machine  the  combination 

5  with  a  substantial!}'  horizontal  record  turn 
table,  of  a  plurality  of  pivoted  record  car- 

riers arranged  in  vertical  series  adjacent 
said  turn  table,  means  to  move  said  carriers 
vertically,  and  means  to  swing  one  of  said 

10  carriers  over  said  turn  table. 
26.  In  a  talking  machine  the  combination 

with  a  substantially  horizontal  record  turn 
table,  and  driving  mechanism  therefor,  of  a 
plurality  of  pivoted  record  carriers  arranged 

15  in  substantially  vertical  series  adjacent  said 
turn  table,  means  to  move  said  carriers  ver- 

tically and  means  actuated  by  said  driving 
mechanism  to  swing  one  of  said  carriers 
over  the  turn  table. 

20  27.  In  a  talking  machine  the  combination 
with  a  plurality  of  movable  record  carriers 
pivoted  to  SAving  horizontalh^,  of  an  index 
and  circular  index  plate  for  adjusting  said 
carriers  vertically  in  a  predetermined  posi- 

25  tion,  driving  mechanism,  a  brake  for  said 
driving  mechanism,  and  means  actuated  b}^ 
the  release  of  said  brake  to  lock  said  index. 

28.  In  a  tallring  machine  the  combination 
with  a  movable  record  carrier,  means   to 

30  move  said  carrier,  a  laterally  movable  nee- 
dle holder,  and  a  fixed  needle  changing 

mechanism  operative!}^  connected  to  said 
moving  means. 

29.  In  a  talking  machine  the  combination 
35  with  a  movable  supporting  frame,  a  shaft 

on  said  frame,  anmilar  record  carriers  piv- 
otally  mounted  on  said  shaft,  driving  mech- 

anism and  means  actuated  by  said  driving 
mechanism  to  swing  one  of  said  record  car- 

40  riers  about  its  pivot. 
30.  In  a  talking  machine  the  combination 

with  a  movable  supporting  frame,  record 
carriers  carried  by  said  frame,  means  for 
adjusting  the  position  of  said  supporting 

45  frame,  driving  mechanism,  and  means  actu- 
ated by  the  release  of  said  driving  mecha- 
nism for  locking  said  frame. 

31.  In  a  talking  machine,  the  combination 
with  a  vertically  movable  talking  machine 

50  record  supporting  frame,  of  a  vertical  shaft 
carried  by  said  frame,  and  carrier  frames 
for  removably  supporting  talldng  machine 
records  pivoted  in  vertical  series  upon  said 
shaft. 

55  32.  In  a  talking  machine,  the  combination 
with  a  vertically  movable  supporting  frame, 
of  a  vertical  shaft  carried  by  said  frame, 
carrier  frames  for  records  pivoted  in  ver- 

tical series  upon  said  shaft,  driving  mech- 
60  anism,  and  means  actuated  by  said  driving 

mechanism  for  swinging  said  frames. 
33.  A  talking  machine  comprising  driv- 

ing mechanism,  a  pivoted  record  frame,  and 
two  members  actuated  bv  said  mechanism 

and    engaging    said    frame    alternately   to  65 
swing  said  frame  in  opposite  directions. 

34.  A  tallring  machine  comprising  driv- 
ing mechanism,  a  j)ivoted  record  frame  and 

two  members  actuated  by  said  mechanism 
and  engaging  said  frame  alternately  upon  70 
opposite  sides  respectively  of  the  axis  of 
oscillation  of  said  frame  to  sAving  said  frame 
in  opposite  directions. 

35.  A  talking  machine  comprising  driv- 
ing mechanism,  a  pivoted  record  frame  pro-  75 

vided  with  a  projection  and  a  recess  upon 
opposite  sides  respectively  of  the  axis  of 
oscillation  thereof,  and  two  members  ac- 

tuated by  said  mechanism  and  engaging 
said  projection  and  said  recess  respectively  80 
to  swing  said  frame  in  opposite  directions. 

36.  A  talking  machine  comprising  a  ver- 
tically movable  turn  table,  a  recorcl  carrier 

movable  over  said  turn  table,  means  for 
raising  said  turn  table  after  said  carrier  85 
frame  has  been  moved  into  operative  i^osi- 
tion  over  said  turn  table,  to  lift  a  record 
from  said  frame,  and  means  for  lowering 
the  turn  table  to  redeposit  the  record  on  the 
said  carrier  frame.  90 

37.  A  talking  machine  comprising  a  ver- 
tically movable  turn  table,  driving  mecha- 

nism therefor,  a  record  carrier  movable  over 
said  turn  table,  means  actuated  by  said 
driving  mechanism  for  raising  said  turn  95 
table  after  said  carrier  frame  has  been 

moved  into  operative  position  over  said  turn 
table,  to  lift  a  record  from  said  frame,  and 
means  actuated  by  said  driving  mechanism 
for  lowering  the  turn  table  to  redeposit  the  100 
record  on  said  carrier  frame. 

38.  A  talking  machine  comprising  driv- 
ing mechanism  therefor,  a  needle  holder  and 

needle  changing  mechanism  comprising  a 

spring  slide  actuated  by  said  driving  mech-  105 
anism  for  pushing  the  needle  laterally  into 
the  said  needle  holder  and  simultaneously 

ejecting  one  therefrom. 
39.  A  talking  machine  comprising  a  turn 

table,  and  driving  mechanism  therefor,  a  110 
radial  arm  mounted  to  swing  over  said  turn 
table,  a  sound  box  pivoted  to  said  arm, 
and  means  actuated  by  said  driving  mecha- 

nism for  swinging  said  sound  box  away 
from  said  turn  table  and  into  an  inverted  115 

position. 40.  A  tallring  machine  comprising  a  turn 
table  and  driving  mechanism  therefor,  a 
radial  arm  mounted  to  swing  over  said  turn 
table,  a  sound  box  pivoted  to  said  arm,  120 
means  actuated  by  said  driving  mechanism 
for  swinging  said  sound  box  aAvay  from 
said  turn  table  and  into  an  inverted  posi- 

tion, and  means  actuated  by  said  driving 
mechanism  for  returning  said  sound  box  125 
toward  said  turn  table. 

41.  A  talking  machine  comprising  a  turn 
table,   and   driving  mechanism  therefor,   a 
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radial  arm  mounted  to  swing  over  said  turn 
table,  a  sound  box  pivoted  to  said  arm. 
means  actuated  by  said  driving  mechanism 
for  swinging  said  sound  box  away  frcju  said 

0  turn  table  and  into  an  inverted  position, 
means  actuated  by  said  driving  mechanism 
for  returning  said  sound  box  toward  said 
turn  table,  and  needle  changing  mechanism 
arranged  to  be  in  operative  position  when 

10  said  sound  box  is  in  its  inverted  position. 
42.  A  talking  machine  comprising  a  turn 

table  and  driving  mechanism  therefor,  a 
radial  arm  mounted  to  swing  over  said  turn 
table,    a    sound   box   pivoted   to   said    arm, 

15  means  actuated  by  said  driving  mechanism 
for  swinging  said  sound  box  away  from  said 
turn  table  and  into  an  inverted  position, 
njeans  actuated  by  said  driving  mechanism 
for  returning  said  sound  box  toward  said 

20  turn  table,  and  means  for  locking  said  sound 
box  when  in  its  inverted  position. 

43.  A  talking  machine  comprising  a  turn 
table  and  driving  mechanism  therefor,  a 
radial  arm  mounted  to  swing  over  said  turn 

25  table,  a  sound  box  pivoted  to  said  arm, 
means  actuated  by  said  driving  mechanism 
for  swinging  said  sound  box  away  from  said 
turn  table  and  into  an  inverted  position, 
means  actuated  by  said  driving  mechanism 

30  for  returning  said  sound  box  toward  said 
turn  table,  needle  changing  mechanism  ar- 

ranged to  be  in  operative  position  when  .said 
sound  box  is  in  its  inverted  position,  means 
for  locking  said  sound  box  when  in  its  in- 

35  verted  pc^sition.  and  means  actuated  by  the 
(lownAvard  movement  of  said  sound  box  for 

releasing  the  same  from  said  locking  means. 
44.  A  talking  machine  comprising  a  turn 

table   and    driving    mechanism   therefor,   a 
40  radial  arm  moimted  to  swing  over  said  turn 

table,  a  sound  box  carried  by  said  arm, 
needle  changing  mechanism,  means  actuated 
by  said  driving  mechanism  for  bringing  said 
sound  box  into  operative  position  with  re- 

45  spect  to  said  needle  changing  mechanism, 
means  for  automatically  locking  said  sound 
box  in  said  operative  position,  means  be- 

tween said  needle  changing  mechanism  and 
said  driving  mechanism  whereby  said  nee- 

50  die  changing  mechanism  is  caused  to  oper- 
ate when  said  sound  box  is  in  itvS  locked 

])ositi(m.  and  means  actiuited  by  said  driv- 
ing meclianism  for  releasing  said  sound  box 

from  locked  engagement   after  said  needle 
55  clianging  mechanism  has  been  ojierated.  and 

to  bring  said  sound  box  into  operative  posi- 
tion Avith  respect  to  said  turn  table  for  the 

re]:)roduction  of  sound. 

4.").  In  a  talking  machine,  the  combination 
60  with  a  turntable  and  driving  mechanism 

therefor,  of  a  pivoted  ivcord  carriei'.  a  rec- 
(U'd  upon  said  carrier,  means  actuated  by 
the  driving  mechanism  for  swinging  said 
carrier  and  record  in  unison,  and  means  for 

moving  said  turntable  to  remove  the  record  65 
from  the  carrier. 

46.  In  a  talking  machine,  a  vertically 
movable  supporting  frame,  carrier  frames 
for  records  mounted  to  swing  horizontally 
on  said  supporting  frame,  means  for  the  ad-  70 
justment  of  said  supporting  frame  verti- 

cally, driving  mechanism,  and  a  locking 
ing  piece  actuated  by  the  release  of  saicl 
driving  mechanism  for  locking  said  adjust- 

ing means  during  the  operation  of  sound  re-  75 
producing. 

47.  A  talking  machine  comjirising  driving 
mechanism,  a  sound  box.  and  needle  chang- 

ing mechanism  for  said  sound  box  actuated 
by  said  driving  mechanism  for  automati-  80 
cally  inserting  a  needle  laterally  into  said 
sound  box. 

48.  A  talking  machine  comprising  driving 
mechanism,  a  sound  box.  and  needle  chang- 

ing mechanism  for  said  sound  box  actuated  85 
by  said  driving  mechanism  for  automati- 

cally inserting  a  needle  laterally  into  said 
sound  box,  and  for  simultaneously  ejecting 
one  therefrom. 

49.  A  talking  machine  comprising  driving  90 
mechanism,  a  needle  holder,  a  needle  chang- 

ing device  compi-ising  a  slide  for  pushing  a 
needle  laterally  into  the  said  needle  holder 
and  sinndtaneously  ejecting  one  therefrom. 
a  shaft  actuated  by  said  driving  mechanism.  95 
a  cam  disk  on  said  shaft,  a  longitudinally 
movable  rod  actuated  by  said  cam  disk,  and 
a  lever  mounted  to  oscillate  and  actuated  by 
said  longitudinally  movable  rod  to  move  the 
saicl  slide  of  the  said  needle  changing  device.  100 

50.  In  a  talking  nuichine.  the  combination 
Avith  a  rotatable  record  support  and  driving 

mechani.sm  thercfcu-,  of  a  pivoted  annular 
record  carrier  mounted  to  be  swung  into  and 
out  of  alinement  Avith  said  record  support  by  105 
said  driving  uiechanism. 

ill.  In  a  talking  machine,  the  combination 
Avith  a  rotatable  turntable  and  driving  mech- 

anism therefor,  of  an  annular  pivoted  rec- 
ord carrier  mounted  to  swing  into  and  out  110 

of  axial  alinement  with  the  said  turntable, 

and  means  actuated  by  said  driving  mecha- 
ni.sm for  swinging  said  carriei*. 

52.  In  a  talking  machine,  the  combination 
with  a  substantially  Hat  rotatable  turntable  115 

and  driA-ing  mechanism  therefor,  of  an  an- 
nular record  carrier  piA'oted  to  swing  in  a 

plane  substantiallv  parallel  Avith  a  plane  of 
said  turntable,  and  means  actuated  by  said 

driA'ing  mechanism  to  swing  said  carrier.        120 
53.  In  a  talking  machine,  the  combination 

with  a  rotatable  tui'n  table,  of  a  plurality  of 
moA'able  record  carriers,  and  means  for  mov- 

ing any  one  of  said  carriers  into  and  out 
of  axial  alinement  with  said  turntable.  125 

54.  In  a  talking  machine,  the  combination 

Avith  a  lotatable  i-ecord  siipport.  of  a  plural- 
ity of  movable  record  carriers  arranged  in 
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vertical  series  adjacent  said  support,  and 
means  for  moving  any  one  of  said  carriers 
independently  of  the  remaining  carriers  into 
and  out  of  a  predetermined  position  with  re- 

5  spect  to  said  support. 
55.  In  a  talking  machine,  the  combination 

with  a  rotatable  record  support,  of  a  plural- 
ity of  record  carriers,  and  means  for  moving 

any  one  of  said  carriers  into  and  out  of  a 
10  predetermined  position  above  said  support. 

56.  In  a  talking  machine,  the  combination 
with  a  turntable,  of  a  plurality  of  pivoted 
record  carriers  arranged  in  vertical  series 
adjacent  to  said  turntable,  means  to  move 

15  said  carriers  vertically  in  unison,  and  means 

to  swing  an}?^  one  of  said  carriers  upon  its 
pivot. 

57.  In  a  talking  machine,  the  combination 
with   a   turntable    and    driving   mechanism 

20  therefor,  of  a  plurality  of  pivoted  record 
carriers  arranged  in  substantially  vertical 
series  adjacent  said  turntable,  means  to  move 
said  carriers  vertically  in  unison,  and  means 
actuated    by    said    driving    mechanism    to 

25  swing  any  one  of  said  carriers  upon  its  pivot. 
58.  In  a  talking  machine,  the  combination 

with  a  record  support,  of  a  vertically  mov- 
able vertical  shaft,  record  carriers  pivotally 

mounted  on  said  shaft,  driving  mechanism, 
30  and  means  actuated  by  said  driving  mecha- 

nism to  swing  any  one  of  said  carriers  about 
said  shaft. 

59.  In  a  talking  machine,  the  combination 
with  a  longitudinally  movable  shaft,  of  an- 

35  nular  record  carriers  mounted  to  oscillate  on 
said  shaft,  driving  mechanism,  and  means 
actuated  by  said  driving  mechanism  to 
swing  any  one  of  said  carriers  about  said 
shaft. 

40  60.  In  a  talking  machine,  the  combination 
with  a  record  support,  of  a  vertically  mov- 

able supporting  frame,  record  carriers  each 
adapted  to  form  the  sole  support  for  a 
record,  and  pivoted  to  said  frame  to  swing 

45  horizontally,  and  means  for  adjusting  the 
vertical  position  of  said  frame. 

61.  In  a  talking  machine,  the  combination 
with  a  record  support  and  driving  mecha- 

nism therefor,  of  a  record  carrier,  and  means 

50  actuated  by  said  driving  mechanism  for 
moving  said  support  to  remove  a  record 
from  said  carrier. 

62.  In  a  talking  machine,  the  combination 
with  a  record  support  and  driving  mecha- 

55  nism  therefor,  of  a  record  carrier  and  means 
actuated  by  said  driving  mechanism  for 
moving  said  support  to  deposit  a  record 
upon  said  carrier. 

63.  In  a  talking  machine,  the  combination 
60  with  a  record  support  and  driving  mecha- 

nism therefor,  of  a  record  carrier,  and  means 
actuated  by  said  driving  mechanism  for 
moving  said  support  to  remove  a  record 
from  said  carrier  and  to  re-deposit  the  same ®5  thereon. 

64.  In  a  talking  machine,  the  combination 
with  a  record  support,  and  driving  mecha- 

nism therefor,  of  an  annular  record  carrier, 

and  means  actuated  by  the  driving  mecha- 
nism for  moving  said  support  to  remove  a  70 

record  from  said  carrier. 
65.  In  a  talking  machine,  the  combination 

with  a  record  support  and  driving  mecha- 
nism therefor,  of  a  record  carrier  actuated 

by  said  driving  mechanism  to  move  into  75 
and  out  of  alinement  with  said  record  sup- 

jDort,  and  means  actuated  by  said  driving- 
mechanism  for  moving  said  support  to  re- 

move a  record  from  said  carrier. 
66.  In  a  talking  machine,  the  combination  80 

with  a  record  support  and  driving  mecha- 
nism therefor,  of  a  record  carrier  actuated 

by  said  driving  mechanism  to  move  into  and 
out  of  alinement  with  the  said  support,  and 
means  actuated  by  said  driving  mechanism  85 
for  moving  said  support  to  deposit  a  record 
upon  said  carrier. 

67.  In  a  talking  machine,  the  combination 
with  driving  mechanism,  of  a  radial  arm,  a 
sound  box  mounted  upon  said  arm,  a  needle  90 
holder  on  said  box  and  needle  changing 

mechanism  actuated  by  said  dri^■ing  mecha- 
nism to  insert  a  needle  laterally  into  said 

holder. 

68.  In  a  talking  machine,  the  combination  95 
with  a  record  support  and  driving  mecha- 

nism therefor,  of  a  radial  arm  mounted  to 

swing  over  said  record  support,  a  sound  box 
mounted  upon  said  arm.  means  actuated  by 
said  driving  mechanism  for  swinging  said  100 
sound  box  awa}^  from  said  support  and  into 
an  inverted  position,  and  means  for  auto- 

matically locking  said  sound  box  Avhen  in  its 
inverted  position. 

69.  In  a  talking  machine,  the  combination  105 
Avith  a  record  support  and  driving  mecha- 

nism therefor,  of  a  radial  arm  mounted  to 
swing  over  said  record  support  in  a  fixed 
plane,  a  sound  box  mounted  upon  said  arm. 
means  actuated  by  said  driving  mechanism  HO 
for  swinging. said  sound  box  away  from  said 
support  and  into  an  invertetd  position,  and 
means  for  automatically  locking  said  sound 
box  Avhen  in  its  inverted  position. 

70.  In  a  talking  machine,  the  combination  115 
with  a  radial  arm,  of  a  sound  box  pivoted  to 
said  arm  to  be  swung  into  an  inverted  posi- 

tion thereon,  and  means  for  automatically 
locking  said  sound  box  when  in  its  inverted 

position.  l^'^ 
71.  In  a  talking  machine,  the  combination 

witli  a  record  support,  of  a  radial  arm 
mounted  to  swing  over  said  support,  a  sound 
box  mounted  upon  said  arm  to  swing  toward 

and  away  from  said  support,  and  means  1^^ 
actuated  by  the  movement  of  said  box  away 
from  said  su))port  to  lock  said  radial  arm  in 
a  fixed  position. 

72.  In  a  talking  machine,  the  combination 

with   a   record   support,  of    a    radial    arm   ̂ ^^ 
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mounted  to  swing  over  said  sui^port  in  a 
fixed  plane,  a  scund  box  mounted  upon  said 
arm  to  swing  toward  and  away  from  said 
support,  and  means  actuated  by  the  move- 

5  ment  of  said  box  away  from  said  support  to 
lock  said  radial  arm  in  a  fixed  position. 

73.  In  a  talking  machine,  the  combination 
with  a  record  support,  of  a  radial  arm 

mounted  to  swing  OA"er  said  support,  a  sound 
10  box  mounted  upon  said  arm  to  swing  toward 

and  away  from  said  support,  and  means 
actuated  by  the  movement  of  .said  box  away 
from  said  support  to  lock  said  radial  arm  in 
a   fixed   iDosition,   said   arm   being   released 

15  fi'om  locking  engagement  by  the  opposite movement  of  saici  box. 
74.  In  a  talking  machine,  the  combination 

with  a  record  sujDport  and  driving  mecha- 
nism therefor,  of  a  radial  arm.  a  sound  box 

20  mounted  upon  said  arm  to  swing  toward  and 
away  from  said  support,  means  actuated  by 
said  driving  mechanism  for  swinging  said 
box  away  from  said  support,  and  means  ac- 

tuated by  the  movement  of  said  sound  box 
25  aAvay  from  said  support  for  automatically 

locking  the  same,  said  means  comprising  a 
member  carried  by  said  sound  box  and  a 
member  3deldingly  mounted  upon  a  fixed 
support. 

30  75.  In  a  talking  machine,  the  combination 
with  a  radial  arm  restrained  to  swing  in  a 
fixed  plane  for  carrying  a  stylus  needle,  of 
a  locking  device  for  said  radial  arm,  com- 

prising a  member  carried  bv  said  arm,  and 
35  a  member  mounted  upon  a  fixed  support, 

one  of  said  members  being  yielding. 
7G.  In  a  talking  machine,  the  combination 

with  a  record  suj^port,  of  driving  mecha- 
nism, a  needle  holder,  needle  changing  mecli- 

40  anism.  a  movable  record  carrier,  and  means 
actuated  by  said  driving  mechanism  for 
sinuiltaneously  moving  said  carrier  toward 
said  support  and  for  actuating  said  needle 
changing  mechanism. 

45  77.  In  a  talking  machine,  the  combination 
Avith  a  record  support,  of  a  record  carrier 
com]:)rising  a  frame  having  an  opening 
adapted  to  receive  said  support,  said  frame 
being  mounted   to  swing   into   and   out   of 

50  alinement  with  said  support. 
78.  In  a  talking  machine,  the  combination 

with  a  record  su]3port.  of  a  record  carrier 
comprising  a  frame  having  an  opening 
adapted  to  receive  said  support,  said  frame 

£5  being  mounted  to  swing  into  and  out  of 
alinement  with  said  support,  and  mean.s  to 
cause  said  support  to  pass  into  said  oj^ening. 

79.  In  a  talking  machine,  the  combination 

with  a   record   suppoi-t,  of  driving  mecha- 
60  nism,  a  radial  ami  mounted  to  swing  in  a 

fixed  plane  vvith  respect  to  said  support,  a 
sound  box  mounted  u]>on  said  arm,  needle 
changing  mechanism  at  one  end  of  the  path 
of  tlie  free  end  of  said  arm.  means  actuated 

65  by  said  mechanism  for  swinging  said  sound 

box  with  respect  to  said  arm  at  the  other  end 
of  said  path  and  for  returning  said  arm  over 
its  path  to  bring  said  sound  box  in  operative 
position  with  respect  to  said  needle  chang- 
ing mechanism.  ^q 

80.  In  a  talking  machine,  the  combination 
of  a  laterally  movable  scund  conducting  de- 

vice, a  sound  box  connected  thereto,  and 
means  to  prevent  the  lateral  movement  of 
the  said  sound  conducting  device  and  said  75 
sound  I3CX  when  the  talking  machine  is  not 
in  operation,  said  means  being  thrown  auto- 

matically out  of  operation  at  the  beginning 
of  the  operation  of  the  machine. 

81.  In  a  talking  machine,  the  combination  go 
with  driving  mechani.sm,  of  a  movable 
needle  holder,  and  stationary  needle  chang- 

ing mechanism  actuated  b}^  said  driving 
mechanism  for  inserting  a  needle  laterally 
into  said  holder.  35 

82.  In  a  talking  machine,  the  combination 
with  driving  mechanism,  of  a  needle  holder, 
and  needle  changing  mechanism  having  an 
element  actuated  by  said  driving  mechanism 
for  positively  pushing  a  needle  laterally  into  90 
said  holder. 

83.  In  a  talking  machine,  the  combination 
with  drivingmechanismof  a  swinging  sound 
box,  and  stationary  needle  changing  mecha- 

nism for  said  sound  box  actuated  by  said  95 
driving  mechanism  for  autonuitically  insert- 

ing a  needle  into  said  sound  box  from  one 
side  thereof. 

84.  In  a  talking  machine,  the  combination 
with  driving  mechanism,  of  a  movable  rec-  100 
ord  carrier,  and  two  members  actuated  by 
said  driving  mechanism  and  engaging  said 
carrier  alternately  to  move  said  carrier  in 
opposite  directions  respectively. 

85.  In  a  talking  machine,  the  combination  105 
with  a  record  carrier  mounted  to  oscillate, 
of  two  members  engaging  said  carrier  al- 

ternately upon  opposite  sides  respectively  of 
the  axis  of  oscillation  of  said  carrier  to  swing 
said  carrier  in  opposite  directi(ms.  no 

86.  In  a  talking  machine,  the  combination 
with  a  vertically  movable  turntable,  cf  a 
record  carrier  movable  over  said  turntable, 
and  means  for  raising  said  turntable  after 
said  carrier  has  been  moved  into  operative  115 
position  over  said  turntable  to  lift  a  record 
from  said  carrier. 

87.  In  a  talking  machine,  the  combination 
with  a  record  turntable,  of  a  record  carrier, 
and  means  fcr  moving  said  turntable  axially  120 
to  deposit  a  record  upon  said  carrier. 

88.  In  a  talking  machine,  the  combination 
with  a  record  turntable,  of  a  record  carrier, 
and  means  for  moving  said  turntable  axially 
to  remove  a  record  from  said  carrier  and  to  125 

redeposit  the  same  thereon. 
80.  In  a  talking  machine,  the  combination 

with  a  rotary  record  support,  of  driving 
mechanism  therefor,  a  plurality  of  record 
carriers,  a  support  for  said  carriers  movable  130 
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with  respect  to  said  record  support,  means 
for  adjusting  the  support  of  said  carriers 
with  respect  to  said  record  support,  a  brake 
for  said  driving  meclianism,  and  means  ac- 

5  tuated  by  the  release  of  said  brake  for  lock- 
ing the  said  carrier  support  in  position. 

90.  In  a  talking  machine,  the  combination 
of  an  arm  pivoted  to  swing  about  a  trans- 

verse axis,  a  sound  box  carried  by  said  arm, 
10  driving  mechanism  for  the  talking  machine, 

a  locking  piece  for  said  arm  and  means 
actuated  by  said  driving  mechanism  for 
throwing  said  locking  piece  into  and  out  of 
action. 

15  91.  In  a  talking  machine,  the  combination 
of  a  movable  sound-conducting  device,  a 
sound-box  suitably  connected  thereto,  a  de- 

vice for  driving  the  talking  machine,  a  rod 
moved  by  this  driving  device,  a  second  rod 

20  controlled  hj  the  first  mentioned  rod,  a  lock- 
ing hook  loosely  mounted  on  the  second  rod 

and  a  locking  arm  secured  to  the  sound-con 
ducting  device  which  locking  arm  is  released 
by  said  locking  hook  at  the  beginning  of  the 

25  operation  of  the  machine  and  is  locked  again 
on  cessation  of  said  operation. 

92.  In  a  talking  machine,  the  combination 
of  a  movable  sound-conducting  device,  a 
sound-box  suitablj^  connected  therewith,  a 

30  device  for  driving  the  talking  machine,  a 
rod  moved  by  this  driving  device,  a  second 
rod  controlled  by  the  first  mentioned  rod,  a 
yielding  locking  hook  loosely  mounted  on 
the  second  rod,  a  locking  arm  Avhich  coacts 

35  with  this  locking  hook  and  which  is  ar- 
ranged on  the  sound-conducting  device,  and 

an  arm  rigidly  connected  to  said  second  rod 
for  throwing  the  locking  arm  of  the  sound- 
conducting  device  out  of  engagement  with 

40  said  locking  hook  during  the  motion  of  the 
second  rod  in  one  direction. 

93.  In  a  talking  machine,  the  combination 
of  a  movable  sound  conducting  device,  a 
sound-box  suitably  connected  therewith,  a 

45  device  for  driving  the  talking  machine,  a  rod 
moved  from  this  driving  device,  a  second 
rod  controlled  by  the  first  mentioned  rod,  a 
locking  hook  loosely  mounted  on  the  second 
rod,  a  locking  arm  secured  to  the  sound- 

50  conducting  device  and  coacting  with  the  said 
locking  hook,  Avhich  locking  arm  is  released 
from  said  locldng  hook  at  the  beginning  of 
the  operation  of  the  machine  and  is  locked 
again  on  the  cessation  of  said  operation,  and 

55  a  spring  connected  to  said  second  rod,  which 
spring  is  stressed  by  the  motion  of  said  rod 
in  one  direction  and  as  it  is  unstressed  affects 
the  automatic  return  motion  of  the  rod. 

94.  In  a  talking  machine,  the  combination 

60  with  a  laterally  movable  sound  con  ducting- 
device,  of  a  record  su^jport,  of  means  to  lock 
said  sound  conducting  device,  when  said 
sound  conducting  device  is  swung  laterally 
to  one  side  of  said  support. 

65       95.  In  a  talking  machine,  the  combination 

with  a  laterally  movable  sound  conducting 
device,  of  a  record  support,  of  means  to  lock 
said  sound  conducting  device  when  said 
sound  conducting  device  is  swung  laterally 
to  one  side  of  said  support,  and  means  to  un-  70 
lock  said  device  at  the  beginning  of  the  op- 

eration of  said  talking  machine. 
96.  In  a  talking  machine,  the  combination 

Avith  a  rotatable  record  support,  of  a  record 
holder,  means  to  remove  a  record  from  said  75 
holder  and  to  place  it  u]:)on  said  support,  and 
means  to  start  the  rotation  of  said  support 
before  said  record  is  deposited  upon  the 
same. 

97.  In  a  talking  machine,  the  combination  go 
with  a  rotary  record  support,  of  a  sound 
box  mounted  to  swing  across  said  support, 
driving  mechanism  for  said  support  and 
means  actuated  by  said  driving  mechanism 
for  moving  said  sound  box  away  from  said  85 
support  into  an  inverted  position. 

98.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  a  sound 
box  mounted  to  swing  across  said  support, 
driving  mechanism  for  said  support  and  90 
means  actiiated  by  said  driving  mechanism 
for  moving  said  sound  box  awaj?  from  said 
support  into  an  inverted  position,  and 
means  actuated  b}^  said  driving  mechanism 
for  returning  said  sound  box  toAvard  said  95 

support. 99.  In  a  talking  machine  the  combination 
of  a  A'ertically  moA'able  supporting  frame 
Avith  a  vertical  shaft  carried  by  said  frame, 
carrier  frames  for  removably  supporting  100 

records  piA'oted  in  vertical  series  upon  said 
shaft,  a  rotatable  record  support,  means  for 

driving  said  support  and  means  for  remov- 
ing a  record  from  its  respective  carrier 

iiame  to  said  rotatable  support,  said  last-  105 
named  means  being  operated  by  said  driv- 

ing means. 
100.  In  a  talking  machine,  the  combina- 

tion of  a  rotary  support  for  talking  machine 
records,  with  a  magazine  comprising  a  plu-  no 
rality  of  carriers  for  supporting  records,  and 
means  actuated  through  a  rack  and  pinion 
to  shift  a  carrier  and  its  respective  record 
selectiA^el}'  from  said  magazine  toward  said 
support.  _  ,115 

101.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  with  a  magazine  comprising  a  plu- 
rality of  A^ertically  disposed  carriers  for  sup- 

porting records,  and  means  automaticallA''  120 actuated  to  shift  a  carrier  and  its  record 
selectively  from  said  magazine  toAvard  said 

support. 
102.  In  a  talking  machine,  the  combina- 

tion of  a  rotary  support  for  talking  machine  125 
records,  with  a  magazine  comprising  a  plu- 

rality  of   vertically   disposed    carriers   for 
supporting  records  arranged  to  sAving  about 
a  single  axis,  and  means  automatically  ac- 

tuated to  shift  a  carrier  and  its  respective  iso 
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record   selectively  from  said  magazine  to- 
"Vi'ard  said   support. 

103.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

5  records,  with  a  magazine  comprising  a 
frame,  a  plurality  of  carriers  carried  by  said 
frame  for  supporting  records  and  arranged 
to  swing  about  a  fiingle  axis,  and  means  au- 

tomatically actuated  to  shift  a  carrier  and 
10  its  respective  record  selectively  from  said 

magazine  toward  said  support. 
104.  In  a  talking  machine,  the  combina- 

tion of  a  rotary  support  for  talking  machine 
records,  Avith  a  magazine  for  talking  ma- 

15  chine  records,  including  a  plurality  of  car- 
riers for  supporting  records  and  arranged  to 

be  shifted  vertically,  and  means  automat- 
ically actuated  to  selectively  shift  a  carrier 

and  its  record  from  said  frame  into  aline- 

20  nient  with  said  rotarj'  support. 
105.  In  a  talking  machine,  the  combina- 

tion of  a  rotary  suj)port  for  talking  machine 
records,  with  a  magazine  for  talking  ma- 

chine records,   a   plurality   of  carriers   for 
25  supporting  records  carried  by  said  maga- 

zine, and  means  automatically  actuated  to 
selectively  shift  a  carrier  and  its  record  from 
said  frame  into  approximate  alinenient  with 
said  rotary  support,  and  means  to  indicate 

30  the  position  of  said  magazine. 
106.  In  a  talking  machine,  the  combina- 

tion of  a  rotary  support  for  talking  ma- 
chine records,  with  driving  mechanism 

therefor,  a  magazine  for  talking   machine 
35  records,  means  for  manuall_y  shifting  said 

magazine,  a  plurality  of  carriers  for  sup- 
porting the  records  carried  by  said  maga- 

zine, and  means  automatically  actuated  by 
said  mechanism  to  selectively  shift  a  record 

40  from  said  magazine  into  substantial  aline- 
nient with  said  rotary  support. 

107.  In  a  talking  machine,  tlie  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  with  driving  mechanism  therefor,  a 
45  magazine  for  talking  machine  records, 

means  for  manually  shifting  said  magazine, 
a  plurality  of  carriers  for  supporting  the 
records  carried  by  said  magazine,  and  means 
automatically  actuated  by  said  mechanism 

50  to  selectively  shift  a  record  from  said  maga- 
zine into  substantial  alinement  with  said 

rotary  support,  and  to  sliift  said  record  back 
toward  said  magazine  after  being  played. 

108.  In  a  talking  machine  the  combina- 
55  tion  of  a  rotary  support  for  talking  ma- 

chine records,  with  driving  mechanism 
therefor,  a  magazine  for  talking  machine 
records,  means  for  manually  shifting  said 
magazine,  a   plurality  of  carriers  for  sup- 

60  porting  the  records  carried  by  said  maga- 
zine, and  means  automatically  actuated  by 

said  mechanism  to  selectively  shift  a  record 
from  said  magazine  into  substantial  aline- 

ment with  said  rotary  support  and  to  shift 

said  record  back  to  its  original  position  in  65 
said  magazine. 

109.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  with  a  magazine  for  talking  ma- 
chine records  including  a  plurality  of  car-  70 

riers  for  supporting  disk  records,  and  means 
automatically  actuated  to  selectively  shift 
one  of  said  carriers  and  its  respective  disk 
record  from  said  magazine  into  alinement 
with  said  rotary  support.  75 

110.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  with  a  magazine  for  talking  ma- 
chine records,  a  plurality  of  carriers  for 

supporting  records  carried  by  said  magazine,  80 
and  means  automatically  actuated  to  selec- 

tively shift  a  carrier  and  its  record  from 
said  magazine  into  alinement  with  said  ro- 

tary support,  and  to  return  the  same  to  said 
magazine.  85 

111.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  with  driving  mechanism  tlierefor,  a 
magazine,  a  plurality  of  carriers  for  sup- 

porting disk  talking  machine  records  car-  90 
ried  by  said  magazine,  and  means  automat- 

ically actuated  by  said  mechanism  to  selec- 
tively shift  a  disk  record  from  said  maga- 

zine into  alinement  with  said  rotary  suppoi't, 
and  to  return  the  same  to  said  magazine.         95 

112.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  with  actuating  means  therefor,  a 
magazine  comprising  a  phiralit}^  of  carriers 
for  holding  disk  talking  machine  records,  100 
and  means  automatically  actuated  by  said 
actuating  mechanism  for  moving  one  of 
said  carriers  with  its  respective  record  se- 

lectively from  said  magazine  toward  said 
rotary  support.  i05 

113.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  Avith  actuating  means  therefor,  a 

magazine  comprising  a  pluralitj'  of  carriers 
for  holding  disk  talking  machine  records,  lio 
and  means  automatically  actuated  by  sai^ 
actuating  mechanism  for  moving  one  of  said 
carriers  with  its  respective  record  from  said 
magazine  toward  said  rotary  support. 

11-1.  In  a  talking  machine,  the  combina-  115 
tion  of  a  rotary  supi^ort  for  talking  machine 
records  with  actuating  means  therefor,  a 
magazine  comprising  a  plurality  of  carriers 
for  holding  disk  talking  machine  records, 
and  means  automatically  actuated  by  said  120 
actuating  mechanism  for  moving  one  of  said 
carriers  with  its  respective  record  selectively 
from  said  magazine  toward  said  rotaiy  sup- 

port, and   for  returning  the   same   to  said 

115.  In  a  talking  machine,  the  combina- 
tion of  a  rotaiy  support  for  talking  machine 

records,  with  driving  mechanism  tlierefor, 

125 
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a  magazine  for  talking  machine  records,  a 
plurality  of  carriers  for  supporting  records 
carried  by  said  magazine,  and  means  auto- 

matically actuated  by  said  mechanism  to  se- 
5  lectively  shift  a  carrier  and  its  record  from 

said  magazine  into  alinement  with  said  ro- 
tary support,  and  for  returning  said  carrier 

ancl  record  directly  to  their  original  posi- 
tions in  and  with  respect  to  said  magazine. 

20  116.  In  a  talking  machine  the  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  driving  mechanism  therefor,  a  plu- 
rality of  record  carriers  arranged  to  be 

shifted,  and  means  to  shift  any  one  of  said 
15  carriers  selectively  toward  said  support. 

117.  In  a  talking  machine  the  combination 
of  a  rotary  support  for  talking  machine 
records,  driving  mechanism  therefor,  a  plu- 

rality   of   record    carriers    arranged    to   be 
20  shifted,  and  means  to  shift  any  one  of  said 

carriers  selectively  toward  said  support,  and 
to  return  said  carrier  to  said  magazine. 

118.  In  a  talking  machine  the  combination 
of  a  rotary  support  for  talking  machine  rec- 

25  ords,  driving  mechanism  therefor,  a  plural- 
ity of  record  carriers  arranged  to  be  shifted, 

and  means  to  shift  any  one  of  said  carriers 
selectively  toward  said  support,  and  to  re- 

turn said  carrier  to  its  original  position  in 
30  said  magazine. 

119.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

I'ecords,  driving  mechanism  therefor,  a  plu- 
rality   of   record    carriers    arranged    to    be 

35  shifted,  and  means  actuated  by  said  driv- 
ing mechanism  to  shift  any  one  of  said  car- 

riers selectively  toward  said  support. 
120.  In  a  talking  machine,  the  combina- 

tion of  a  rotary  support  for  talking  machine 
40  records,  driving  mechanism  therefor,  a  plu- 

rality of  record  carriers  arranged  to  be 
shifted,  and  means  actuated  by  said  driving 
mechanisms  to  shift  nnj  one  of  said  carriers 
toward  said  support. 

45  121.  In  a  talking  machine,  the  combina- 
tion of  a  rotary  support  for  talking  machine 

records,  driving  mechanism  therefor,  a  plu- 
rality of  record  carriers  arranged  to  be 

shifted,  and  means  actuated  by  said  driving 
50  mechanism  to  shift  any  one  of  said  carriers 

toward  said  support  and  to  return  said 
shifted  carrier  to  its  original  position  in  said 
magazine. 

122.  In  a  talking  machine,  the  combina- 
55  tion  of  a  rotary  support  for  talking  machine 

records,  driving  mechanism  therefor,  a  idIu- 
rality  of  record  carriers  arranged  to  be 
shifted,  and  mieans  actuated  by  said  driving 
mechanism  to  shift  any  one  of  said  carriers 

60  toward  said  support  and  to  return  said 
shifted  carrier  to  its  original  position  in  said 
magazine  after  its  respective  record  has 
been  played. 

123.  In  a  tallring  machine,  the  combina- 
65  tion  of  a  rotary  support  for  talking  machine 

records,  driving  mechanism  therefor,  a  plu- 
rality of  record  carriers  arranged  to  be 

shifted,  and  means  to  shift  any  one  of  said 
carriers  and  its  respective  record  selectively 
toward  said  support,  to  remove  said  record  yQ 
from  said  carrier  to  said  support,  to  replace 
said  record  upon  said  carrier  when  said  rec- 

ord has  been  played,  and  to  return  said  car- 
rier and  record  to  their  original  places  in 

said  magazine.  75 
124.  In  a  talking  machine,  the  combina- 

tion of  a  rotary  support  for  talking  machine 
records,  driving  mechanism  therefor,  a  plu- 

rality of  record  carriers  arranged  to  be 
shifted,  and  means  actuated  by  said  driving  go 
mechanism  to  shift  aii}^  one  of  said  carriers 
and  its  respective  record  selectively  toward 
said  support,  to  remove  said  record  from 
said  carrier  to  said  support,  to  place  said 
record  upon  said  carrier  when  said  record  85 
has  been  played,  and  to  return  said  carrier 
and  record  to  their  original  places  in  said 

magazine. 
125.  A  talking  machine  comprising  a  mag- 

azine for  holding  talking  machine  records,  a  90 
rotary  supj^ort  for  talking  machine  records, 
mechanism  to  actuate  said  support,  means 
actiiated  by  said  mechanism  to  transfer  a 
talking  machine  record  from  said  magazine 
to  said  support  and  to  return  said  record  to  95 

said  magazine  when  the  reproduction  there- 
of is  completed,  and  means  to  stop  said  ma- 

chine after  said  record  has  been  returned  to 
said  maoazine. 

126.  A    talking    machine    comprising    a  100 

magazine  for  holding  talking  machine  rec- 
ords, a  rotary  support  for  talking  machine 

records,  mechanism  to  actuate  said  support, 

means  actuated  b}^  said  mechanism  to  trans- 
fer   a    talking   machine   record    from   said   io5 

magazine  to  said  support  and  to  return  said 
record  to  said  magazine  when  the  reproduc- 

tion thereof  is  completed,  and  means  actu- 
ated by  said  mechanism  to  stop  said  machine 

after  said  record  has  been  returned  to  said  no 

magazine. 127.  A  talking  machine  comprising  a 

magazine  for  holding  talking  machine  rec- 
ords, a  rotary  support  for  talking  machine 

records,  mechanism  to  actuate  said  support,  115 

means  actuated  by  said  mechanism  to  selec- 
tively transfer  a  talking  machine  record 

from  said  mechanism  to  said  support  and  to 
return  said  record  to  said  magazine  when 
the  reproduction  thereof  is  completed,  and  120 
means  to  stop  said  machine  after  said  record 
has  been  returned  to  said  magazine. 

128.  A  talking  machine  comprising  a 

magazine  for  holding  talking  machine  rec- 
ords, a  rotary  support  for  talking  machine  125 

records,  mechanism  to  actuate  said  support, 

means  actuated  by  said  mechanism  to  trans- 
fer a  talking  machine  record  from  said 

magazine  to  said  support  and  to  return  said 
'  record  to  its  original  position  in  said  maga-   130 
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zine  when  the  reproduction  thereof  is  com- 
pleted, and  means  to  stop  said  machine  after 

said  record  has  been  returned  to  said  maga- 
zine. 

5  129.  A  talking  machine  comprising  a 
magazine  for  holding  talking  machine  rec- 

ords, a  rotary  support  for  talking  machine 
records,  mechanism  to  actuate  said  support, 
means  actuated  by  said  mechanism  to  selec- 

10  tively  transfer  a  talking  machine  record 
from  said  magazine  to  said  supjDort  and  to 
return  said  record  to  its  original  position  in 
said  magazine  ̂ Yhen  the  reproduction  there- 

of is  completed,  and  means  actuated  by  said 
15  mechanism  to  stop  said  machine  after  said 

record  has  been  returned  to  said  magazine. 
130.  A  talking  machine  comprising  a 

magazine  for  talking  machine  records,  a  ro- 
tatable  supj^ort  for  talking  machine  records, 

20  means  for  actuating  said  talking  machine, 
means  automatically  operated  by  said  actu- 

ating means  to  transfer  a  talking  machine 
record  from  said  magazine  to  said  support 
and  back  to  said  magazine,  and  means  to 

25  stop  said  machine  after  said  record  has  been 
returned  to  said  magazine. 

131.  A  talking  machine  comprising  a 
magazine  for  talking  machine  records,  a  ro- 
tatable  support  for  talking  machine  records, 

30  means  for  actuating  said  talking  machine, 
means  automatically  operated  by  said  actu- 

ating means  to  transfer  a  talking  machine 
record  from  said  magazine  to  said  support 
and  back  to   its   original   position   in   said 

35  magazine,  and  means  to  stop  said  machine 
after  said  record  has  been  returned  to  said 
magazine. 

132.  A  talking  machine  comprising  a 
magazine  for  talking  machine  records,  a  ro- 

40  ta table  support  for  talking  machine  records, 
means  for  actuating  said  talking  machine, 
selective  means  automatically  operated  b}' 
said  actuating  means  to  transfer  a  talking 
machine  record  from  said  magazine  to  said 

45  support  and  back  to  said  magazine,  and 
means  to  stop  said  machine  after  said  record 
has  been  returned  to  said  magazine. 

133.  A  talking  machine  comprising  a 
magazine  for  talking  machine  records,  a  ro- 

50  tatable  support  for  talking  machine  records, 
means  for  actuating  said  talking  machine, 
selective  means  automatically  operated  by 
said  actuating  means  to  transfer  a  talking 
machine  record  from  said  magazine  to  said 

55  support  and  l:)ack  to  its  original  position  in 
said  magazine,  and  means  to  stop  said  ma- 

chine after  said  record  has  been  returned  to 
said  magazine. 

13-4.  A    talking    machine    comprising    a 

magazine  for  talking  machine  records,  a  ro-  60 
tatable  support  for  talking  machine  records, 
means  for  actuating  said  machine,  means 
automatically  operated  by  said  actuating 
means  to  transfer  a  talking  machine  record 
from  said  magazine  to  said  support  and  back  65 
to  said  magazine,  and  means  to  automatically 
stop  said  machine  after  said  record  has  been 
returned  to  said  magazine. 

135.  A  talking  machine  comprising  a 
magazine  for  talking  machine  records,  a  ro-  70 
tatable  support  for  talking  machine  records, 
means  for  actuating  said  machine,  means 
automatically  operated  hj  said  actuating 
means  to  transfer  a  talking  machine  record 
from  said  magazine  to  said  support  and  back  75 
to  its  original  j^osition  in  said  magazine,  and 
means  to  automatically  stop  said  machine 
after  said  record  has  been  returned  to  said 

magazine. 
136.  A  talking  machine  comprising  a  80 

magazine  for  talking  machine  records,  a  ro- 
tatable  support  for  talking  machine  records, 
means  for  actuating  said  machine,  selective 
means  automatically  operated  by  said  actu- 

ating means  to  transfer  a  talking  machine  85 
record  from  said  magazine  to  said  support 
and  back  to  said  magazine,  and  means  to 

automaticallj'  stop  said  machine  after  said 
recoi'd  has  been  returned  to  said  magazine. 

137.  A  talking  machine  comprising  a  90 
magazine  for  talking  machine  records,  a  ro- 
tatable  support  for  talking  machine  records, 
means  for  actuating  said  machine,  selective 
means  automatically  operated  by  said  actu- 

ating means  to  transfer  a  talking  machine  95 
record  from  said  magazine  to  said  support 
and  back  to  its  original  position  in  said 
magazine,  and  means  to  automatically  stop 
said  machine  after  said  record  has  been  re- 

turned to  said  magazine.  100 
138.  In  a  talking  machine,  the  combina- 

tion ■with  a  record  support,  of  sound  repro- 
ducing means  movable  into  and  out  of  op- 
erative position  with  respect  to  said  support, 

means  for  holding  said  sound  box  in  an  in-  105 
verted  inoperative  position,  and  stylus 
changing  mechanism  in  operative  position 
with  respect  to  said  sound  reproducing 
means  when  said  sound  reproducing  means 
is  in  said  inverted  position.  llO 

In  te.stimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

CLARENCE  VOGT. 

Witnesses : 
Llewellyn  W.  Collings, 
Charles  K.  Haddon. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C" 

'  Commissioner  of  Patents, 
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METHOD  OF  PRODUCING  TALKING-MACHINE  RECORDS. 

1,035,057. Specification  of  Letters  Patent.  Patented  Axxg.  6, 1913. 
Application  filed  March  20,  1911.     Serial  No.  615,624. 

To  all  wTiom,  it  may  concern: 
Be  it  loiown  that  I.  Joiik  P.  Snarp:.  a  citi- 

zen of  the  United  States,  residing  at  ]Mo- 
desto.  in  the  county  of  Stanislaus  and  State 

5  of  California,  have  invented  new  and  useful 
Improvements  in  Methods  of  Producing 

Talking-Machine  Records,  of  -which  the  fol- 
lowing is  a  specification. 

The  present  invention  has  i-eferencc  to  the 
10  production  of  records  for  talking  macliines. 

and  it  comprehends,  briefl}'.  a  method  or 
prf)cess  whereb}'^  tlie  medium  which  trans- mits or  carries  the  soimd  waves  from  the 
performer   to   the  recording  instrument   is 

15  highly  improved  and  rendered  more  effica- 
cious for  that  purpose.  To  effect  this  ob- 

ject, the  recording  operation  is  carried  out 
in  a  closed  cliamber  wherein  the  contained 
air  constituting  the  aforesaid  tran.smitting 

20  medium  is  subjected  to  an  appreciable  de- 
gree of  pi-essure.  all  extraneous  disturbing 

influences  which  would  otherwise  affect  such 
medium  being  at  the  same  time  removed, 
with  the  result  that  the  voice  of  the  per- 

25  former  is  more  perfectly  reproduced  than 
has  heretofore  been  possible.  This  is  due 
primarily  to  the  fact  that  the  condensation 
of  the  air  produces  a  medium  which  trans- 

mits or  carries  the  sound  waves  much  more 

30  readily  than  air  at  normal  or  atmospheric 
pressure.  In  consequence,  the  slight  strain 
to  which  the  voice  of  the  performer  is  sub- 

jected, (and  this  is  particularly  true  of 
amateur  recording,   as  opposed  to  profes- 

3  5  sional  recording  in  specially  constructed  and 
equipped  laboratories),  is  avoided,  and  the 
sounds  reproduced  approach  more  nearly 
the  natural  tones  actually  sung  or  spoken. 
For  the  same  reason,  the  lowest  and  softest 

40  tones  may  be  perfectly  recorded,  and  subse- 
quently reproduced,  and  this  holds  good  for 

both  vocal  and  instrumental  performances, 
which  is  a  matter  of  considerable  impor- 

tance, inasmuch  as  at  the  present  time  many 
45  records  of  selections  containing  extremely 

low  notes  and  pianissimo  effects  are  more  or 
less  considerably  spoiled  by  the  flatting  of 
a  low  note  or  the  failure  to  record  and  re- 

produce all  of  the  notes  in  a  passage  played 
50  or  sung  pianissimo.  Finally,  the  recording 

is  further  facilitated  to  an  appreciable  ex- 
tent both  by  constructing  the  chamber  in 

part  in  the  form  of  a  bell  made  of  sound- 
amplifying  material,  preferably  metal,  and 

55  in  mounting  such  bell  in  much  the  same 
manner  as  the  bell  of  a  gas  tank;  that  is  to 

say,  the  bell  is  supported  in  a  pit  or  stand 
partly  filled  with  water,  which  latter  will 
act  not  only  as  a  seal  to  prevent  entrance 
of  extraneous  disturbing  influences,  but  also,  gg 
to  some  extent,  as  a  deflector  for  directing 
the  sound  waves  toward  the  recording  in- 
strument. 
A  vertical  sectional  view  of  one  form  of 

apparatus  for  carrying  out  the  invention  is  g5 
illustrated   in   the   accompanying  drawing, 
but  it  is  to  be  understood  that  such  illustra- 

tion  is   intended   merely   as   diagrammatic, 

and,  moreover,  that  the  term  "talking  ma- 
chine ■'.  as  employed  both  above  and  here-  70 

inafter,  is  used  in  its  broadest  sense,  as  cov- 
ering  the   so-called   phonographs,   grapho- 

phones.  gramophones  and  the  like  in  general 
use  at  the  present  time,  without  restriction 
to  the  character  of  record  utilized  in  connec-  75 
tion  therewith. 

The  bell  1  shown  in  said  drawing  is.  as 
has  already  been  stated,  preferably  similar 
in  the  main  to  the  ordinary  gas  bell,  and  is 
mounted  for  vertical  movement  in  a  tank,  80 
pit  or  other  supporting  receptacle  2,  which 
is  filled  or  partly  filled  with  water,  as  indi- 

cated by  the  numeral  3.  Upon  the  floor  of 
said  receptacle  rest  a  chair  4  for  the  per- 

former, and  a  stand  o  for  the  I'ecording  in-  85 
strument  6,  both  the  chair  and  stand  being 
inclosed  within  the  bell  and  being  of  suffi- 

cient height  to  project  a  considerable  dis- 
tance aboA^e  the  water  level. 

Any  suitable  means   or  devices  may  be  90 
employed  for  obtaining  ingress  to  and  egress 
from  the  bell :  for  instance,  the  bell  may  be 
raised  to  an  extent  sufficient  to  enable  the 

performer  to  step  from  the  top  wall  of  the 
receptacle  to  the  chair  or  it  may  be  provided  95 
with  a  door  through  which  the  performer 
may  enter,  the  door  being  so  constructed  as 
to  fit  tightly  in  its  opening  when  closed,  to 
prevent  the  entrance  of  air.     In  either  in- 

stance, it  will  be  apparent  that  the  appa-  100 
ratus  is   closed   after   the   performer   is   in 
place  in  his  chair,  thus  producing  a  water 
sealed  chamber  due  to  the  submergence  of 
the  lower  end  of  the  bell.     Illustration  of 

the  means  or  devices  for  permitting  such  in-  105 
gress  and  egress  is,  however,  omitted,  since 
the  same  form  no  part  of  the  present  inven- 
tion. 

The  weight  of  the  bell  has  the  ob^Tious  ef- 
fect of  increasing  the  density  of  the  air  con-  110 

tained  therein,  and  it  is  this  condensed  or 

compressed  air  which  constitutes  the   im- 
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proved  transmitting  medium,  the  extent  of 
condensation  or  compression  being  propor- 

tionate to  the  size  and  material  of  the  bell, 
but  under  no  circumstances  reaching  so 

5  high  a  point  as  to  interfere  with  the  comfort 
of  the  performer.  The  proper  or  necessary 
extent  of  such  action  may,  in  fact,  be  readily 
determined  by  experiments. 

The  actual  recording  operation  is  carried 
10  out  in  the  usual  manner,  and,  upon  its  con- 

clusion, the  recorded  blank  is  removed  from 
the  machine  and  replaced  by  a  fresh  blank 
as  is  customary,  the  bell  being  raised  or 
opened  prior  to  the  maldng  of  the  new  ree- 
ls ord  if  considered  advisable. 

It  W'ill  be  understood  that  the  construc- 
tion of  the  bell  of  material  which  will  am- 

plify the  soimd  waves,  preferably  more  or 
less  resonant  metal,  tends  to  further  improve 

20  the  character  of  the  record,  and  that  a  some- 
what similar  improvement  is  obtained  by 

the  employment  of  the  water,  owing  to  the 

latter's  well  known  property  of  carrying  or 

transmitting  sounds.  Finally,  the  disposi- 
tion of  the  recording  instrument  and  the  25 

performer  within  a  closed  chamber  of  the 
type  described  precludes  any  extraneous  in- 

fluence from  acting  on,  absorbing,  or  other- 
wise disturbing  or  injuriously  affecting  the 

transmission  of  the  sound  waves.  30 
I  claim  as  my  invention: 
The  process  of  recording  sound  waves 

which  consists  in  compressing  a  transmit- 
ting medium  contained  in  a  closure  which 

surrounds  the  recording  instrument  and  the  35 
source  of  sound,  and  transmitting  the  sound 
waves  through  the  compressed  medium  to 
said  instrument. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  x)resence  of  two  subscribing  wit-  40 
nesses. 

JOHN  P.  SNARE. 

Witnesses : 
A.   R.   VOGELMAN, 
E.  H.  ZioN. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 
Washington,  D.  C." 
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imiTED  STATES  PATEINT  OFFICE. 
DANIEL  HIGHAM,  OF   EAST  ORANGE,  NEW  JERSEY. 

PHONIC  APPARATUS. 

1,036,235. Specification  of  Letters  Patent.         Patented  Aug".  20, 1912. 
Application  filed  April  17,  1908.     Serial  No.  427,703. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Daniel  Highaji,  a 

citizen  of  the  United  States,  and  a  resident 
of  East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  indented  certain 
new  and  nsefnl  Improvements  in  Phonic 

Apparatus,  of  Avhich  the  following  is  a  de- 
scription. 
My  invention  relates  to  phonic  apparatus 

10  of  the  type  in  which  a  shoe  is  held  in  fric- 
tional  engagement  with  the  periphery  of  a 
rotating  Avheel  of  suitable  material,  such  as 
amber,  and  the  pressure  of  said  shoe  upon 
said  wheel  is  varied  by  any  suitable  means 

15  which  is  representative  of  sound  vibrations 
and  which  may  be  termed  the  primary  vi- 

brating means,  as  for  example,  a  reproducer 
stylus  capable  of  being  operated  by  a  phono- 

graph  sound   record.      Such   vai'iations   in 
20  pressure  cause  corresponding  variations  in 

the  friction  between  the  wheel  and  shoe, 

thereby  causing  the  shoe  to  vibrate  in  ac- 
cordance Avith  the  sound  vibrations  and  such 

movements  of  the  said  shoe  may  be  trans- 
25  mitted  by  am"  suitable  mechanical  connec- 

tion to  a  diai)hragm  or  other  means  for 
propagating  the  effects  of  such  variations 
ir<  friction  and  which  may  be  termed  the 
secondary  vibrating  means.    In  this  class  of 

30  apparatus  the  friction  shoe  in  f rictional  con- 
tact with  the  rotating  friction  wheel  has  a 

certain  angular  extension  with  respect  to  the 
periphery  of  the  friction  wheel  and  it  is  de- 

sirable   that   the    angle    of    such   extension 
35  should  be  considerable  so  that  the  shoe  Avill 

have  a  tendency  to  "  bite "'  or  bind  upon  the friction  wheel.  The  required  amount  of 
this  circumferential  extension  or  the  degree 
of  mechanical  bite  of  the  shoe  mu.st,  in  order 

40  to  obtain  the  best  results,  vary  inverseh" 
with  the  coefficient  of  friction  of  the  fric- 
tional  contact  of  the  shoe  and  rotating 
wheel;  that  is,  a  lower  coefficient  of  friction 
will  require  a  greater  circumferential  exten- 

45  sion  or  a  stronger  bite,  and  a  higher  coeffi- 
cient will  require  correspondingly  less  ex- 

tension or  bite  to  obtain  equal  results  from 
this  type  of  apparatus.  In  such  apparatus, 
however,  the  amount  of  circumferential  ex- 

50  tension  of  the  friction  shoe  cannot  be  readily 

vai'ied,  although  owing  to  varying  atmos- 
pheric conditions  which  always  affect  the 

coefficient  of  friction,  the  latter  continually 
varies  so  that  it  has  heretofore  been  impossi- 

55  ble  to  secure  uniformly  good  results  with 
this  type  of  apparatus. 

It  is  the  object  of  this  invention  to  provide 
means  whereby  variations  in  coefficient  of 
friction  can  be  readily  compensated  for,  such 
means  acting  to  vary  or  adjust  the  degree  go 
of  the  mechanical  bite  of  the  friction  shoe 
upon  the  rotating  friction  wheel. 

In  order  that  my  invention  ma}'  be  more 
fully  understood,  reference  is  hereby  made 
to  the  accompanying  drawing,  of  which —       §5 

Figure  1  is  a  side  elevation,  partly  in  sec- 
tion, of  an  apparatus  constructed  in  accord- 
ance with  my  invention  and  adapted  to  be 

used  as  a  phonograph  reproducer,  and  Fig. 

2  is  a  A'iew  of  certain  of  the  parts  as  viewed  70 
from  the  left  in  Fig.  1. 
In  the  apparatus  shown,  the  friction 

wheel  1,  preferably  of  amber,  is  mounted  on 
the  horizontal  shaft  2  which  is  journaled  in 

suitable  beai-ings  3  and  driven  in  the  dii-ec-  75 
tion  of  the  arrow  b}^  a  shaft  4  formed  with 
a  worm  5  which  engages  a  worm  gear  6 
fixed  to  the  .shaft  2.  The  shaft  4  is  jour- 

naled in  bearings  7  and  8  and  is  provided 
Avith  a  pulley  9  over  which  passes  a  drive  so 
belt  10.  The  friction  shoe  11  is  applied  to 
the  periphery  of  the  wheel  1,  and  there  Is  a 
link  12  pivoted  at  one  end  to  the  shoe  11, 
and  at  the  other  end  to  a  stylus  levei-  13 
which  carries  a  phonograph  reproducer  85 
stylus  14  adapted  to  track  the  sound  record 
groove  of  the  record  cylinder  a  which  is 
rotated  and  advanced  by  usual  means.  The 
lever  13  is  pivoted  at  15  to  a  lug  16  depend- 

ing from  a  Aveight  IT  which  is  pivoted  at  18  90 
to  a  support  19.  The  Aveight  17  is  similar 
to  the  ordinary  floating  weight  of  an  Edison 
reproducer.  There  is  a  thrust  link  or  cou- 

pling 20  piA'oted  at  21  to  the  shoe  11  and  at 
22  to  a  head  23  secured  to  the  center  of  a  95 

diaphragm  24  of  mica  or  other  suitable  jna- 
terial.  The  diaphragm  24  is  seated  within 
the  frame  2.5  and  secured  in  position  by  the 
clamping  ring  26.  The  forward  and  rear 
edges  of  the  frame  25  are  provided  wHh  100 
lugs  27  to  which  at  28  are  pivoted  the  links 
29.  The  lower  ends  of  said  links  are  piv- 

oted at  30  to  any  suitable  support,  and  the 
angular  position  of  the  links  29  with  respect 
to  their  support  and  of  the  link  20  with  re-  105 
specr  to  the  shoe  11  and  wheel  1,  is  deter- 

mined and  may  be  varied  by  an  adjusting 
screw  31  Avhich  is  threaded  in  the  support 
32.  The  bearing  8  has  an  extension  33  to 
Avhich  is  pivoted  at  36  a  weight  34  having  110 
a  depending  arm  35  which  bears  against  the 
end  of  the  shaft  4.    This  weight  carries  an 
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index  finger  37  which  cooperates  with  a  fixed 
scale  38  to  indicate  tlie  rise  and  fall  in  the 
amount  of  thrust  imparted  to  the  shaft  4  in 
driving  the  friction  wheel  1,  the  friction 

5  shoe  11  being  pressed  against  the  peripherj^ 
of  the  friction  wheel  by  the  tension  of  the 
link  12  due  to  gravity  of  the  weight  17. 
From  the  drawing  it  will  be  seen  and  under- 

stood that  the  link  20  will  impart  a   rne- 
10  chanical  bite  tendency  to  the  shoe  11  ovving 

to  its  angular  disposition  in  relation  to  the 
friction  wheel  1.  The  varying  or  adjusting 
of  this  angle  of  link  20  Avhich  in  turn  varies 
or  adjusts  the  mechanical  bite  tendency  of 

15  the  friction  shoe,  and  thereby  compensates 
for  variations  in  the  coetRcient  of  friction 
of  the  frictional  contact  of  the  friction  shoe 

with  the  rotating  friction  Avheel  is  an  im- 
portant feature  of  my  invention.    It  Avill  be 

20  further  seen  from  the  drawing  that  link  20 
and  links  29  are  parallel  and  of  equal  length 
and  therefore,  the  angle  of  link  20  in  rela- 

tion to  the  friction  Avheel  1,  can  be  readily 
adjusted  without  changing  the  position   of 

25  the  friction  shoe  on  the  friction  wheel,  for 
the  adjusting  screw  31  in  swinging  links  29 
about  the  pivotal  points  of  support  30 
swings  the  link  20  about  the  point  21  on 
shoe  11  without  changing  the  position   of 

30  the  flection  shoe. 
The  structure  illustrated  represents  the 

arrangement  of  an  apparatus  capable  of 
producing  good  results.  It  is  evident,  how- 

ever, that  various  changes  may  be  made  in 
35  the  shapes  and  arrangements  of  the  different 

parts,  without  departing  from  the  spirit  of 
my  invention. 

In  practising  my  invention,  the  coeificient 
of  friction  of  the  frictional  surfaces  may  be 

40  approximately  .75,  and  the  active  portion  of 
the  angular  extension  of  the  frictional  shoe 

around  the  friction  wheel  130°  (see  Fig.  1). In  case  a  lower  coefficient  of  friction  is  used 
the  angular  extension  of  the  shoe  should  be 

45  increased  and  in  case  a  higher  coefficient  is 
used  the  angular  extension  should  be  de- 

creased. When  the  apparatus  is  in  proper 
adjustment  the  resistance  of  the  wheel  1  to 
rotation  will  impart   a  sufficient  thrust  to 

50  the  shaft  4  to  move  and  sustain  the  Aveight 
34  whereby  the  index  finger  37  will  desig- 

nate the  zero  mark  on  the  scale  38.  When 
the  amount  of  friction  falls  below  that  which 

is  requisite  the  weight  34  will  descend  which 
55  indicates  that  the  apparatus  is  out  of  ad- 

justment owing  to  fall  in  the  coefficient  of 
friction  and  the  adjusting  screw  31  will  then 
be  turned  so  as  to  move  inward,  thereby  in- 

creasing the  bite  of  the  shoe  on  the  friction 
^0  Avheel  and  compensating  for  the  fall  in  the 

coefficient  of  friction  and  Avhich  compensa- 
tion will  be  indicated  by  the  rising  of  the 

weight  34  to  the  i^roper  position.  On  the 
other  hand  if  the  weight  34  is  seen  to  be 

^5  above  its  proper  working  position  this  indi- 

cates that  the  apparatus  is  out  of  adjust- 
ment owing  to  excessive  friction  or  bite  of 

the  shoe  upon  the  wheel  and  is  corrected  by 
turning  the  adjusting  screw  31  so  as  to  cause 
the  link  20  to  move  toward  a  line  tangent  to  .^q 
the  friction  wheel.  The  amount  of  friction 
developed  depends  both  upon  the  angular 
extent  of  the  friction  shoe  around  the  wheel 
1  and  upon  the  angle  of  the  link  20,  so  that 
it  is  possible  by  using  a  somewhat  different  ,75 
angle  of  said  link  to  use  a  shoe  of  more  or 
less  than  130°  with  the  same  coefficient  of 
friction  and  with  the  same  tension  on  the 
link  12,  but  I  prefer  the  arrangement  shown 
and  described.  gg 

The  weight  17  should  be  of  proper  size  for 
causing  the  stylus  14  to  properly  track  the 
sound  record  groove  of  the  cylinder  a,  as  in 
an  Edison  phonograph  reproducer,  and  the 
total  thrust  upon  the  shaft  4  due  to  the  re-  §5 
sistance  of  the  friction  wheel  may  be  ap- 

proximately seven  times  the  tension  on  the 
link  12  when  the  relative  diameters  of  the 
friction  wheel  1  and  gear  6  are  as  shown. 
If  the  diameter  of  the  v,'heel  1  is  increased  90 
or  that  of  the  gear  6  decreased  the  thrust 
upon  the  shaft  4  Avill  be  correspondingly  in- 

creased and  vice  versa  when  the  diameter  of 
the  wheel  1  is  decreased  or  that  of  the  gear 
6  increased.  95 

Having  noAV  described  my  invention,  what 
I  claim  is: 

1.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  rotating  fric- 

tion wheel,  a  shoe  engaging  the  same,  a  loo 
floating  weight,  a  stylus  lever  pivoted  to 
said  weight,  a  connection  between  said 
Aveight  and  said  shoe  through  which  the  said 
Aveight  acts  upon  said  shoe  to  press  the 
same  against  the  friction  wheel,  a  thrust  105 
member  secured  to  said  shoe  and  pressing 
the  same  against  the  Avheel  Avhen  the  latter 
is  rotating,  and  means  for  A^arying  the  pres- 

sure so  exerted,  substantially  as  set  forth. 
2.  In  an  apparatus  of  the  character  de-  no 

scribed,  the  combination  of  a  rotating  fric- 
tion wheel,  a  shoe  in  engagement  Avith  the 

upper  surface  thereof,  a  diaphragm  con- 
nected to  said  shoe,  a  floating  Aveight  and  a 

stylus  leA'er  and  stylus  carried  thereby  and  115 
connected  to  said  shoe  AAdiereby  the  floating 
Aveight  tends  to  press  the  shoe  doAvn  upon 
the  friction  wheel,  substantially  as  set  forth. 

3.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  rotating  fric-  120 

tion  Avheel,  a  shoe  in  engagement  Avith  the 
upper  surface  thereof,  secondar}^  vibrating 
means  connected  to  said  shoe,  a  floating 
Aveight  and  a  leA^er  pivoted  to  said  Aveight 
and  connected  to  said  shoe  Avhereby  the  float-  125 
ing  weight  tends  to  press  the  shoe  down 
iipon  the  friction  wheel,  substantially  as  set 
forth. 

4.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  rotating  fric-  130 
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tion  wheel,  a  shoe  in  engagement  therewith, 
secondar}^  vibrating  means,  means  for  cou- 

pling said  secondarj^  vibrating  means  to 
said  shoe  and  means  for  var^'ing  the  angle 

5  of  said  coupling  with  respect  to  said  fric- 
tion wheel  to  vary  the  bite  of  said  shoe  on 

said  wheel,  substantially  as  set  forth. 
5.  In  an  apparatus  of  the  character  de- 

scribed, the  combination  of  a  rotating  fric- 
10  tion  wheel,  a  shoe  in  engagement  therewith. 

a  diaphragm,  a  coupling  connected  to  said 
diaphragm  and  pivoted  to  said  shoe,  and 
means  for  adjusting  the  position  of  said 
diaphragm  to  var}^  the  angle  of  said  cou- 

15  pling  with  respect  to  said  friction  wheel  to 
vary  the  bite  of  said  shoe  on  said  wheel, 
substantially  as  set  forth. 

6.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  rotating  fric- 

20  tion  wlicel.  a  shoe  in  engagement  therewith, 
secondary  vibrating  means  connected  to  said 
shoe  and  an  adjustable  support  therefor  for 

A"arying  the  angle  of  the  connection  of  the 
secondary  vibrating  means  with  said  shoe 

25  to  vary  the  bite  of  said  shoe  on  said  wheel, 
substantially  as  set  forth. 

7.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  rotating  fric- 

tion wheel,  a  shoe  in  engagement  therewith, 
30  secondary  vibrating  means,  a  link  pivotally 

connected  to  said  shoe  and  said  secondary 
vibrating  means,  and  a  support  for  the  latter 
adjustable  to  move  to  different  positions  to 

A'ary  the   angular  position  of  said  link  to 
35  vary  the  bite  of  said  shoe  on  said  wheel, 

and  means  for  holding  said  support  in  a 
desired  position,  substantially  as  set  forth. 

8.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  rotating  fric- 

40  tion  wheel,  a  shoe  in  engagement  therewith, 
secondary  vibrating  means,  a  link  pivotally 
connected  to  said  shoe  and  said  secondary 
vibrating  means,  and  a  support  for  the 
latter    comprising    pivotal    links    approxi- 

45  iTijitely  parallel  and  equal  in  length  to  said 
connecting  link,  substantially  as  set  forth. 

9.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  I'otating  fric- 

tion wheel,  a  shoe  in  engagement  therewith, 
50  means  for  varying  the  friction  between  said 

shoe .  and  wheel  in  accordance  with  sound 

A'ibrations,  means  for  rotating  said  wheel  and 
means  for  indicating  under  all  conditions  of 
operation  the  resistance  of  said  wheel  against 

55  rotation,  substantially  as. set  forth. 
10.  In  an  apparatus  of  the  character  de- 

scribed, the  combination  of  a  rotating  fric- 
tion Avheel,  a  shoe  in  engagement  therewitn, 

a  shaft,  means  supporting  said  shaft  to  al- 
60  low  some  axial  movement  thereof,  a  worm 

gear  on  said  shaft,  a  worm  meshing  with 

said  worm  gear,  means  for  rotating  said 
worm,  means  for  varying  the  friction  be- 

tween said  shoe  and  wheel  in  accordance 
with  sound  vibrations  and  means  for  indi-  65 
eating  the  thrust  imparted  to  said  worm 
bv  the  resistance  against  rotation  of  the 

friction   wheel,   substantiallj-   as   set   forth. 
11.  In  an  ajaparatus  of  the  character  de- 

scribed, the  combination  of  a  rotating  fric-  70 
tion  wheel,  a  shoe  in  engagement  therewith, 
means  for  rotating  said  wheel,  ]Drimary  vi- 

brating means  adapted  to  vibrate  in  accord- 
ance with  sound  vibrations,  secondary  vi- 

brating means,  connections  between  each  of  75 
the  said  vibrating  means  and  said  shoe,  and 
means  for  indicating  under  all  conditions 
of  operation   the   resistance  of   said  wheel 
against  rotation,  substantiallv  as  set  forth. 

12.  In  an  apparatus  of  the  character  de-  80 
scribed,  the  combination  of  a  rotatable  fric- 

tion wheel,  a  shoe  in  engagement  therewith, 
moans  for  varying  the  friction  between  said 
shoe  and  wheel  in  accordance  with  sound 

vibrations,  means  for  rotating  said  wheel  85 
including  a  shaft  mounted  to  allow  some 
axial  movement  thereof  and  so  positioned 
as  to  be  given  a  thrust  by   the  resistance 
against  rotation  of  the  friction  wheel,  and 
means   for  measuring  the   thrust  thus  im-  90 
parted  substantialh"  as  set  forth. 

13.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  rotatable  fric- 

tion wheel,  a  shoe  in  engagement  therewith, 
means  for  varving  the  friction  between  said  95 
shoe  and  Avheel  in  accordance  with  sound 
vibrations,  means  for  rotating  said  wheel 
including  a  shaft  mounted  to  allow  some 
axial  movement  thereof  and  so  positioned 
as  to  be  given  a  thrust  by  the  resistance  lOO 
against  rotation  of  the  friction  wheel,  means 
resisting  the  axial  movement  of  said  shaft 
due  to  such  thrust,  and  means  for  indicat- 

ing the  amount  of  such  resistance,  substan- 
tially as  set  forth.  105 

14.  In  an  apparatus  of  the  character  de- 
scribed, the  combination  of  a  rotatable  fric- 

tion wheel,  a  shoe  in  engagement  therewith, 
means  tending  to  press  said  shoe  against 
said  wheel,  means  for  varying  the  pressure  HO 
of  said  shoe  upon  said  wheel  in  accordance 
with  sound  vibrations,  and  means  for  indi- 

cating under  all  conditions  of  operation  the 
resistance  of  said  wheel  against  rotation, 

substantially  as  set  forth.  115 
This   specification  signed   and   witnessed 

this  15th  day  of  April  1908. 

DANIEL  HIGHAM. 

Witnesses : 
H.  H.  Dyke, 
Frank  D.  Lewis. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  v:hom  it  may  concern: 
Be  it  known  that  I.  Frank  D.  Leavis,  a 

citizen  of  the  United  States,  and  a  resident 
of  Elizabeth,  in  the  county  of  Union  and 

5  State  of  New  Jersey,  have  made  a  certain 
new  and  u.sefiil  Invention  in  Phonograpiis, 
of  which  the  following  is  a  description. 

My     invention     relates     particularly     to 
phonograph  reproducers,  and  my  object  is 

10  chiefly   to   provide   a   device   by   means    of 
which  two  styluses  adapted  to  track  records 
of   different   character   as   the   well   known 

"  one  hundred  thread  "  and  "  two  hundred 

thread "   records,    may   be   carried   by   the 
15  single  reproducer,  which  is  provided  with  a 

single  diaphragm,  one  of  the  said  styluses 
being   in    operative    position    to   track   the 
record  with  which  it  is  designed  to  cooper- 

ate, while  the  other  stylus  is  in  inoperative 
20  position.    I  prefer  to  remove  one  stylus  from 

operative  position  and  place  the  other  stylus 
in  such  position  by  a  bodily  movement  of 
the  whole  reproducer,  preferably  by  swing- 

ing the  same  through  an  angle  of  180  de- 
25  grees. 

In  carrying  out  my  invention,  the  two 
styluses  referred  to  are  mounted  on  stylus 
levers  which  are  preferabl,y  pivotally 
mounted  each  on  a  separate  floating  weight. 

30  The  construction  of  these  two  floating 
weights,  by  means  of  which  the  weight  of 
each  may  be  advantageously  distributed  and 
the  construction  made  compact  and  efficient, 
also  forms  the  subject  matter  of  one  of  the 

35  objects  of  my  invention. 
Another  object  is  the  provision  of  im- 

proved means  for  pivoting  the  stylus  levers 

in  their  respective  floating  weights,  where- 
by universal  motion  of  the  stylus  may  be 

40  attained. 
Other  objects  of  my  invention  reside  in 

the  details  of  construction  and  combinations 
of  elements,  as  will  be  hereinafter  described 
and  claimed. 

4^      Attention  is  hereby  directed  to  the  ac- 
companying drawings  forming  part  of  this 

specification,  and  in  which  the  same  charac- 
ters are  used  to  denote  corresponding  parts. 

In  the  drawings,  Figure  1  represents  a 

^0  central    vertical    section    through    my    im- 
proved reproducer,  some  of  the  elements  be- 

ing shown  in  side  elevation.     Fig.  2  is  a 
bottom  plan  view  of  the  same. 

Referring  to  the  drawings,  the  diaphragm 
^^  1  is  secured  in  the  sound  box  2  by  means  of 

gaskets  3  and  adjusting  ring  4,  as  is  common. 
The  floating  weight  5  is  pivotally  secured 
by  pin  6  to  block  7,  which  is  pivotallv 
secured  to  the  body  of  sound  box  2  by 
threaded  pin  8,  as  is  also  common.  Dia-  60 
metrically  opposite  to  the  pivotal  mounting 
of  floating  weight  .5,  as  has  been  described, 
the  floating  weight  9  is  similarly  mounted, 
being  pivoted  by  pin  10  to  block  11.  which 
is  pivoted  by  threaded  pin  12  to  the  body  65 
of  the  sound  box.  As  shown  in  the  plan 
view  in  Fig.  2,  the  floating  weight  5  extends 
over  substantially  the  whole  area  of  a  circle 
except  for  a  central  upper  portion  of  the 
same,  so  that  if  the  drawing  be  held  with  70 
the  pivotal  mounting  of  the  floating  weight 
shown  in  Fig.  2,  at  the  top,  the  weight  will 
be  roughly  the  shape  of  a  very  thick  letter 
C.  Similarly,  the  floating  weight  9  covers 
substantially  the  whole  area  of  a  circle  with  75 
the  exception  of  a  central  lower  portion,  so 
that  if  Fig.  2  be  held  with  the  pivotal 
mounting  of  weight  9  above,  the  said  weight 
9  will  be  seen  to  also  have  approximately' 

the  shape  lof  a  thick  letter  C.  '    80 By  the  conformation  of  the  weights  just 
described  it  is  possible  to  mount  the  same 
compactly,    the    pivotal    mounting    of    one 
weight  being  above  the   tail  of  the  other. 
The    part   of    each    weight   which    extends  85 
above  the  tail  of  the  other,  as  described,  ex- 

tends   substantially    parallel    to    the    dia- 
phragm, until  the  part  of  the  weight  which 

has  been  removed  is  reached,  when  a  sharp 
downward   bend  occurs,  such  as  shown  at  90 
13  in  the  case  of  weight  5  and  14  in  the 
case  of  weight  9.    At  these  downwardly  bent 
portions  the  two  weights  pass  each  other, 
each  extending  tlu-ough  the  space  provided 
for   its   passage   in    the   other.      Thus,   the  95 
weight  9  extends  to  the  left  from  its  pivotal 
jnounting  above  the  tail  of  the  Aveight  5  until 
it  descends  at  bend  li  from  which  point  it 
extends  to  its  tail  below  the  pivotal  mount- 

ing of  weight  5,  while  weight  5  extends  to  100 
the  right  from  its  pivotal  mounting  above 
the  tail  of  weight  9  until  the  downward  bend 
13  is  reached,  after  which  point  the  weight 
5  extends  to  its  tail  below  tl.e  ])ivotal  mount- 

ing of  weight  9.    By  this  method  of  mount-   105 
ing  the  weight.^,  the  proper  concentration  of 
weight  above  the  corresponding  styluses  is 
attained   without  undue  thickening  of  the 
Aveight,  the  tail  of  each  weight   thus  con- 

stituting a  leverage  e.xtension.  113 
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Stylus  lever  15  is  carried  by  floating 
weight  9  and  stylus  lever  16  is  carried  by 
floating  weight  5  in  any  convenient  man- 

ner. Stylus  17  is  secured  to  lever  15  and 
5  stylus  18  is  carried  by  lever  16,  stylus  17, 

as  shown,  being  adapted  to  cooperate  with 
the  100  thread  records  and  stylus  18  with 
the  200  thread  records,  although,  of  course, 
it  is  obvious  that  my  invention  is  not  con- 

10  fined  to  records  of  the  particular  character 
described.  Lever  15  is  pivoted  to  horizontal 
pin  19  and  lever  16  to  horizontal  pin  20, 
pin  19  being  mounted  in  lugs  21  and  pin  20 
in  lugs  22. 

15  Lugs  21  and  22  may  be  cast  integral  with 

the  bottoms  of  their  respective  floating- 
weights  if  desired,  but  I  prefer  to  mount 
them  as  shoAvn  in  order  to  permit  free  move- 

ment of  the  respective   styluses  transverse 
20  to  the  record  groove  with  which  they  are 

adapted  to  cooperate.  Thus,  the  lugs  22  car- 
rying stud  20  have  formed  integral  there- 

with the  threaded  pin  23,  which  is  adapted 
to  be  screwed  into  a  threaded  hole  in  float- 

25  ing  weight  5.  Lugs  21  carrying  pin  19  on 
which  lever  15  is  mounted  ma}'  have  formed 
integral  therewith  a  corresponding  threaded 
pin,  which  is  screwed  into  a  threaded  hole 

in  floating  w^eight  9.    These  screws  are  ad- 
30  justed  to  i^roperly  position  the  styluses  and 

afford  pivotal  movement  of  the  stylus  levers 
and  the  styluses  carried  thereby  in  a  direc- 

tion transverse  to  the  record  groove.  In 
yielding  to  whatever  irregularity  or  curve 

35  of  the  record  causes  movement  of  the  stylus 
transverse  to  the  groove,  the  threaded  pin  as 
23  will  tend  to  screw  itself  slightly  up  or 
down  in  the  floating  weight  in  which  it  is 
mounted,    but    the    transverse    movements 

40  will  be  so  slight  that  the  vertical  move- 
ment thus  given  the  lever  moimting  will  be 

inconsiderable.  It  is,  however,  obvious  that 
I  am  not  limited  to  the  style  of  pivotal 
mounting  shown,  but  that  any  other  means 

45  ̂ J  which  the  stylus  may  be  allowed  move- 
ment transverse  to  the  record  groove  may 

be  used,  as  for  example,  the  pivotal  mount- 
ing described  in  the  application  of  Peter 

Weber,  Serial  No.  456,701,  filed  October  8, 
50  1908,  or  that  described  in  the  application  of 

Dyer  and  Weber,  Serial  No.  484,811,  filed 
March  20,  1909,  or  any  other  convenient  piv- 

otal mounting.  The  stylus  levers  15  and  16 
which  are  mounted  as  described  are  prefer- 

55  ably  bent  so  that  styluses  17  and  18  are 
brought  into  the  same  diametrical  line 
through  the  axis  of  the  reproducer,  which 
line  is  preferably  the  diameter  of  the  repro- 

ducer bisecting  the  pivotal  mountings  of  the 
60  two  weights.  The  tails  of  the  two  levers  15 

and  16  are  brought  adjacent  to  each  other 
and  are  connected  by  the  single  link  24 
to  the  center  of  diaphragm  1.  In  operation, 
when  stylus  18  is  engaging  the  record  surface 

65  as  shown  in  the  drawings,  stylus  17  is  in- 

operative and  out  of  engagement.  When  it 
is  desired  to  bring  stylus  17  into  engage- 

ment with  the  record  surface  and  place  sty- 
lus 18  in  inoperative  position,  reproducer  2 

is  lifted  out  of  position  and  turned  through  jq 
an  angle  of  180  degrees,  whereupon  the  two 
styluses  will  have  interchanged  places. 

It  is  obvious  that  I  am  not  confined  to  the 

exact  details  of  construction,  but  that  my  in- 
vention is  as  broad  as  the  wording  of  the   j^ 

appended  claims. 
Having  now  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows : 

1.  In  a  phonograph  reproducer,  the  com-  go 
bination  with  a  sound  box  and  a  diaphragm 
mounted  therein,  of  a  pair  of  interfitting 
floating  weights  carried  by  said  sound  box, 
a    stylus    lever    carried    by    each    floating 
weight,  a  stylus  carried  by  each  lever  and  85 
means  for  connecting  said  levers  to  the  cen- 

ter of  said  diaphragm. 

2.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  and  a  diaphragm 

mounted  therein,  of  a  pair  of  interfitting  go 
floating  weights  pivoted  to  said  sound  box 
at  diametrically  opposite  points  thereof,  a 
st3dus  lever  carried  by  each  floating  weight, 
a  stylus  carried  by  each  lever,  and  means  for 
connecting  said  levers  to  the  center  of  said  95 
diai^hragm,  substantially  as  described. 

3.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  and  a  diaphragm 

mounted  therein,  of  a  pair  of  interfitting 
floating  weights  carried  by  said  sound  box,  100 
a  stylus  lever  carried  by  each  floating 
weight,  a  stylus  carried  by  each  lever,  and 
means  for  connecting  said  levers  to  the  cen- 

ter of  said  diaphragm,  each  of  said  weights 
having  a  part  located  directly  above  and  105 
a  part  located  directly  below  the  other 
Aveight,  substantially  as  described. 

4.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  and  a  diaphragm 

mounted  therein,  of  a  pair  of  interfitting  no 
floating  weights  carried  by  said  sound  box, 
a  stylus  lever  carried  by  each  floating 
weight,  a  stylus  carried  by  each  lever,  and 
means  for  connecting  said  levers  to  the  cen- 

ter of  said  diaphragm,  said  styluses  being  115 
located  in  a  straight  line  intersecting  the 
axis  of  the  reproducer,  substantially  as  de- 
scribed. 

5.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  and  a  diaphragm  120 

mounted  therein,  of  a  pair  of  interfitting 
floating  weights  carried  by  said  sound  box, 
a  lever  for  each  weight,  means  permitting 
transverse  oscillation  of  said  levers  for  piv- 
otally  mounting  the  latter  on  said  weights,  125 
and  means  for  connecting  said  levers  to  the 
center  of  said  diaphragm,  substantially  as 
described. 

6.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  and  a  diaphragm,  130 
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of  a  pair  of  iiiterfittiBg  floating  weights, 
means  for  pivotally  mounting  the  said 
weights  to  the  sound  box  at  diametrically 
opposite  points  thereof,  a  stylus  lever  car- 

5  ried  by  each  weight,  a  stylus  carried  by  each 
lever,  and  means  for  connecting  the  tails  of 
the  said  levers  to  the  diax^hragm,  each 
weight  extending  partly  above  and  partly 
beloAv  the  other,  substantially  as  described. 

10  7.  In  a  phonograph  reproducer,  the  com- 
bination with  a  sound  box  and  a  diaphragm, 

of  a  pair  of  interfitting  floating  weights, 
means  for  pivotally  mounting  the  said 
weights  to  the  sound  box  at  diametrically 

opposite  points  thereof,  a  stylus  lever  car- 
ried by  each  weight,  a  stylus  carried  by  each 

lever,  and  means  for  connecting  said  levers 
to  the  diaphragm,  each  weight  being  formed 
with  a  leverage  extension  beyond  the  fulcrum 
of  the  stylus  lever  carried  by  such  weight, 
substantially  as  described. 

This   specification   signed   and   witnessed 
this  9th  day  of  April  1909 

FKAXK  D.  LEWIS. 

Witnesses : 
Dyer   Smith, 
John  M.  Canfield, 

15 

20 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Coainiissioner  of  Patents. 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
LOUIS  LUMIERE,  OF  LYON,  FE.ANCE. 

TALKIN  G-M  ACHINE. 

1,036,385. Specification  of  Letters  Patent.         Patented  Aug".  30, 1913. 
Application  filed  November  19,  1909.     Serial  No.  528,881. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Louis  Lumiere,  a  citi- 

zen of  the  French  Eepublic,  and  residing  at 
262  Cours  Gambetta,  Lyon,  France,  have  in- 

g  vented  certain  new  and  useful  Improve- 
ments in  and  Rehiting  to  Talking-Machines, 

of  which  the  following  is  a  specification. 
This  specification  relates  to  improvements 

in   talking   machines,   particularly   to   that 
10  type  of  talking  machine  illustrated  in  and 

forming  the  subject-matter  of  my  Letters 
Patent  of  the  United  States,  No.  98G,J:T7, 
dated  March  14,  1911,  special  reference  be- 

ing had  to  the  construction  illustrated  in 
15  Figure  10  of  said  application. 

My  invention  has  for  its  object,  to  pro- 
vide improved  means  for  connecting  the 

stylus  with  the  diaphragm. 
A  further  object  of  this  invention  is  to  so 

20  construct  the  connection  between  the  stylus 

and  the  diaphragm,  particularlj'  when  dia- 
phragms of  large  diameter  are  employed, 

such  as  are  illustrated  in  my  above  men- 
tioned application,  that  the  said  diaphragms 

25  are  permitted  to  and  will  vibrate  freely  and 
fully  without  being  subjected  to  any  tor- 

sional or  other  strains,  due  to  the  fact  that 
the  diaphragm  is  attached  to  a  stylus  bar, 
the  axis  of  oscilhition  of  which  is  comjjara- 

30  tively  remote  from  the  diaphragm ;  and  to  so 
arrange  the  connectitni  that  the  point  of  the 
attachment  of  the  stjdus  with  the  diaphragm 
will  not  vibrate  in  an}'  other  manner  than 
in  a  line  substantially  normal  to  the  plane 

35  of  the  diaphragm. 
In  carrying  out  my  iu\ention,  I  make  the 

connection  between  the  stylus  and  the  dia- 
phragm in  such  a  manner  that  the  dia- 
phragm   is    located    substantially    parallel 

40  ̂ \•ith  a  disk  record,  and  I  provide  such  a  con- 
nection between  the  diaphragm  and  the 

point  of  the  stylus  that  by  simply  turning 
the  sound  box  through  a  right  angle  in  the 
plane  of  the  diaphragm,  the  sound  box  may 

45  be  used  with  both  of  the  conunon  types  of 
disk  records;  that  is  to  say,  with  disk 
records  in  wliich  the  sound  waves  are  re- 

corded in  the  form  of  a  groove,  the  bottom 
of   which   is   provided   with   vertically   ar- 

50  ranged  undulations  corresponding  to  sound 
waves,  or  with  disk  records  in  which  the 
sound  is  recorded  as  a  sinuous  line  or  as  a 
groove  of  substantiality  uniform  depth,  but 
provided    with   lateral    undulations   in    the 

^5  side  walls  thereof.  When  the  diaphragm 
of  the  sound  box  is  parallel  to   the   disk 

record,  it  will  cooperate,  for  instance,  with 
a  record  such  as  is  above  described,  having 
the  somid  recorded  in  a  groove  having  lat- 

eral undulations,  and  when  the  soimd  box  is  go 
turned  through  an  angle  of  90  degi-ees  it  will 
be  adapted  to  cooperate,  with  a  record  in 
wliich  the  sound  is  recorded  as  a  groove  hav- 

ing vertical  undulations.  This  operation  or 
manipulation  of  the  sound  box  to  cooperate  §5 
with  these  different  types  of  sound  records 
is  provided  for  and  accomplished  by  means 
of  the  coniiection  between  the  stylus  and  the 
diaphragm,  illustrated  in  the  drawings  of 
this  application,  and  the  construction  con-  70 
sists  of  a  bell  crank  lever,  one  arm  of  which 
is  provided  Avith  means  whereby  the  stylus 
may  be  attached  thereto,  and  the  other  arm 
of  which  is  connected  by  a  direct  connecting 
bar  Avith  the  diaphragm,  the  said  connecting  75 
bar  being  arranged  normally  to  the  plane  of 
the  diaphragm,  and  attached  to  the  arm  of 
the  bell  crank  lever  by  means  of  a  flexible 
or  yielding  connection.  From  the  above  it 
will  be  seen  that  the  disk  record  is  substan-  go 
tially  in  a  plane  parallel  with  the  diaphragm 
and  Avith  one  arm  of  the  bell  crank  lever, 
Avhile  the  axis  of  the  other  arm  of  the  bell 
crank  lever  and  the  connecting  bar  betAveen 
the  bell  crank  lever  and  the  diaphragm  is  85 
substantially  parallel.  In  order  that  the 
rigid  bell  crank  lever  may  not  exert  a  ten- 

sion upon  the  diaphragm  in  any  other  di- 
rection than  in  a  line  normal  to  the  plane  of 

the  diaphragm,  the  bell  crank  lever  and  the  90  ' 
said  connecting  bar  are  yieldabl}'^  attached 
to  each  other  by  means  of  an}-  suitable 
elastic  joint. 

Further  objects  of  my  inventioii  will  ap- 
pear in  the  specification  and  ''laims  beloAv.       95 

Keferriug  noAv  to  the  drawing  forming  a 
part  of  this  application.  Fig.  1  is  a  partial 
side  elevation  of  one  construction  embcjdy- 
ing  my  invention;  and  Figs.  2  and  3  are 
similar  vicAVs  of  modified  forms  of  my  in-  100 
vention.  In  all  these  figures  the  juanner  of 
mounting  the  diaphragm  and  the  manner 

of  mounting  the  .stylus  bar,  in  so  fai'  as  ihe 
support  for  these  parts  is  concerned,  are  not 
illustrated,  inasmuch  as  they  are  substan-  105 
tially  the  same  as  is  illustrated  in  the  draAV- 
ings  of  my  aforesaid  Patent  No.  986,477. 

Et^ferring  to  Fig.  1,  the  diaphragm  1  is 
arranged  substantially  parallel  to  the  disk 
record  2,  upon  which  sounds  are  to  be  re-  110 
corded  or  from  which  sounds  are  to  be  re- 

produced.   My  invention  relates  to  the  con- 
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struction  of  the  st^ylus  bar  between  the  stylus 
3  and  the  point  of  attachment  4  of  the  same 
with  the  diaphragm.  This  stylus  bar  is 
mounted  in  any  suitable  manner,  as  upon 

5  laiife  edges  6,  carried  by  a  suitable  support 

5',  which  support  may  be  connected  in  any 
suitable  manner  with  the  casing  upon  or 
Avithhi  which  the  diaphragm  1  i?  m;;uuted. 
The  st^dus  bar  proper  consists  of  a  bell 

10  crank  lever  7,  one  arm  of  which  is  provided 

with  a  socket  7',  within  which  is  secured  the 
stylus  3,  and  the  other  arm  of  which  en- 

gages and  is  connected  to  the  connecting  bar 
8,  which  extends,  at  right  angles  to  the  arm 

15  of  the  bell  crank  lever  with  which  it  is  in 

engagement,  and  has  its  opposite  end  se- 
cured to  the  diaphragm  1  at  the  point  4.  In 

this  embodiment  of  my  invention,  the  arm 
of  the  bell  crank  lever  which  is  connected 

20  with  the  connecting  bar  8  is  provided  with 
a  recess  or  V-shaped  groove  6,  and  the  ad- 

jacent end  of  the  connecting  bar  8  is  pro- 
vided with  a  knife  edge  resting  therein. 

This  provides  a  flexible  or  a  yielding  con- 
25  nection  between  the  stylus  bar  7  and  the 

connecting  bar  8.  In  order  that  the  stylus 
bar  7  and  the  connecting  bar  8  may  be  in 
actual  operative  engagement  at  all  times, 
the  leaf  spring  9  is  provided,  attached  in 

30  any  suitable  manner  at  one  end  to  the  bell 
crank  lever  7  and  having  its  other  end  se- 

cured to  said  connecting  bar  8.  It  is  some- 
times desirable  to  make  the  connecting  bar 

slightly   yielding    in    the    direction    of    its 
35  length,  and  for  that  purpose  a  bend  13  maj' 

be  provided  in  order  to  give  the  bar  a  slight 
elasticity. 

With  such  a  construction  as  I  have  above 
described,  it  will  be  clear  that  if  the  disk 

40  record  2  be  provided  with  a  record  groove 
in  Avhich  the  sound  is  recorded  as  vertical 
undulations  in  the  bottom  thereof,  the  stylus 

3  will  be  vibrated  in  following  the  undula- 
tions in  said  groove,  and  will  cause  the  outer 

45  end  of  the  bell  crank  lever  7  to  vibrate  in 
the  same  manner.  The  vibration  of  the  bell 
crank  lever  is  communicated  to  the  dia- 

phragm 1  through  the  connecting  bar  8,  and 
on  account  of  the  yielding  connection  be- 

SO  tween  the  bell  crank  lever  and  the  connect- 
ing bar,  the  vibrations  will  be  transmitted  to 

the  diaphragm  substantially  in  a  line  nor- 
mal to  the  surface  of  the  diaphragm.  It 

will  also  be  apparent  that  if  the  disk  record 
^5  2  be  j)rovided  with  grooves  in  which  the 

sound  is  recorded  in  the  side  lines  of  the 
groove  as  lateral  undulations,  the  stylus  3 
will  be  vibrated  thereby  if  the  sound  box 
and  the  stylus  bar  and  diaphragm  carried 

60  thereby  be  merely  turned  througTi  an  angle 
of  ninety  degrees  in  the  plane  of  the  dia- 

phragm, and  in  cooperating  with  such  a 
record  the  stylus  will  be  vibrated  sinularly 
to  the  manner  in  which  it  wa^-  vibrated  with 

6^  the  other  type  of  record,  and  the  vibrations 

of  the  stylus  will  be  transmitted  to  the  dia- 
phragm in  the  same  manner.  The  flexible 

connection  between  the  stylus  bar  or  bell 
crank  lever  7  and  the  connecting  bar  8 
avoids  all  tendency  of  the  stylus  bar  to  im-  ̂ q 
press  upon  the  diaphragm  strums  or  ten- 

sions in  any  other  direction  than  in  a  line 

normal  to  the  i">lane  of  the  diaphragm,  no 
matter  how  long  the  arm  of  the  stylus  bar 
or  bell  crank  lever  may  be,  or  how  remote  y^ 
it  may  be  from  the  axis  upon  which  it  vi- 

brates. This  consi  ruction  is  therefore  par- 
ticularly adapted  for  use  in  connection  with 

diaphragms  of  large  diameter.  The  leaf 
spring  9,  which  holds  the  connecting  1:)ar  gQ 
and  the  bell  crank  le^'er  together,  prevents 
any  lost  motion  or  rattle  between  the  said 
parts.  It  prevents,  in  fact,  all  motion  ex- 

cept a  slight  angular  motion  at  the  laiife 
edge  joint.  ...  85 

In  Fig.  2,  the  flexible  joint  between  the 
bell  crank  lever  and  the  connecting  bar  is 
formed  by   a  leaf  spring   10,  the  ends   of 
Avliich  are  secured  to  the  bell  crank  lever  7 
and  the  rod  or  bar  8,  respectively,  and  in  gg 

Fig.  3  is  illustrated  another  kind  of  flexi- 
ble connection  between  the  said  parts,  the 

same  being  formed  by  reducing  the  thick- 
ness of  the  parts  7  and  8  at  the  point  where 

tliej'  engage  each  other,  so  that  the  reduced   95 
portion  forms  a  spring.     If  desirable,  simi- 

lar joints  may  be  arranged  at  the  point  12. 
It  will  be  plain,  however,  that  whether  the 
arm  7  of  the  stylus  bar  and  the  connecting 
bar  or  rod  8  between  the  stylus  bar  and  the   joo 

diaphragm  be  made,  as  illustrated  in  Figs.' 1  and  2,  of  separate  pieces  unitarily  held  in 
operative  relation,  or  be  made  integral  and 
connected  together  by  a  reduced  portion  11, 
as  shown  in  Fig.  3,  the  connection  between  105 
the  said  parts  is  a  pivotal  connection  and 
comprises  a  yielding  connecting  means  to 
permit   of   a  free,  angular,  relative  move- 

ment between  the  stylus  bar  and  the  con- 
nectiJig  bar.  no 

While  other  forms  of  pivotal  connections 
miglit  be  used  without  departing  from  the 
spirit  and  scope  of  this  invention,  the  forms 
illustrated  in  the  drawings  and  described 
in  the  specification  above,  constitute  the  115 
preferred  embodiments  of  my  invention. 
It  is  to  be  further  observed  that  in  all  these 

forms  above  referred  to,  the  means  for  at- 
taching or  connecting  the  stylus  bar  with 

the  connecting  rod  is  independent  of  the  120 

support  upon  which  the  stylus  bar  is  mount- ed to  oscillate. 

Having  thus  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters 
Patent  of  the  United  States,  is :  _       125 

1.  In  a  sound  box,  the  combination  with 
a  support,  of  a  rigid  stylus  bar  mounted  to 
oscillate  on  said  support,  a  diaphragm,  a 
flexible  connecting  bar  independent  of  said 

support  and  secured  at  one  end  to  said  dia-   130 

ii 
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phragm,  the  other  end  of  said  connecting 
bar  being  rigid  and  abutting  against  said 
sty  his  bar,  and  yielding  means  independent 
of  said  support  to  hokl  said  connectinoj  bar 

5  and  said  stylus  bar  in  operative  engagement 
with  each  other. 

2.  In  a  sound  box,  the  combination  with 
a  support,  of  a  rigid  stylus  bar  mounted 
to  oscillate  on  said  support,  a  diaphragm, 

10  a  flexible  connecting  bar  independent  of 
said  support  and  secured  at  one  end  to  said 
diaphragm,  an  anti-friction  bearing  be- 

tween the  opposite  end  of  said  connecting 
bar  and  said  stylus  bar,  and  yielding  means 

15  mounted  independent  of  said  support  to 
hold  said  connecting  bar  and  said  stylus  bar 
in  operative  engagement  with  each  other. 

3.  In  a  sound  box,  the  combination  with  a 
support,  of  a  rigid  stylus  bar  mounted  to 

20  oscillate  on  said  support,  a  diaphragm,  a 
flexible  connecting  bar  independent  of  said 
support  secured  at  one  end  to  said  dia- 
phragu),  a  knife  edge  bearing  between  the 
opposite  end  of  said  connecting  bar  and  said 

25  stylus  bar,  and  yielding  ;ueans  independent 
of  said  support  to  hold  said  connecting  bar 
and  said  stylus  bar  in  operative  engagement 
with  each  other. 

4.  In  a  sotukI  box,  the  combination  with 
30  a  support,   a  rigid   stylu-,   bar   niouuted    to 

oscillate  (m  said  support,  a  diaphragm,  a 
connecting  bar  independent  of  said  support 
secured  at  one  end  to  said  diapbragm,  a 
knife    edge   bearing   between   the   opposite 

35  end  of  said  connecting  bar  and  said  stjdus 
bar,  and  yielding  means  independent  of 
said  su.pport  to  hold  said  connecting  bar 
and  sajd  stylus  bar  in  operative  engagement 
with  each  other,  said  connecting  bar  being 

40  provided  with  a  flexible  and  with  a  rigid 
portion. 

5.  In  a  sound  box,  the  combination  with  a 
support,  of  a  rigid  stylus  bar  moimted  to 
oscillate  on  said  support,  a  diaphragm  car- 

45  ried  by  said  support,  a  connecting  bar  hav- 
ing a  substantially  rigid  end  and  having  a 

longitudinall}'  curved  flexible  portion,  (he 
rigid  end  of  said  connecting  bar  engaging 
said  st\lus  bar  in  a  knife  edge  bearing,  and 

50  the  other  end  of  said  connecting  bar  being 
connected  to  said  diaphragm,  and  yielding 
means  independent  of  said  support  holding 
said  connecting  bar  and  said  stylus  bar  in 
operative  engagement  with  each  other. 

6.  In  a  sound  box,  the  combination  with  a   55 
support,  of  a  rigid  stylus  bar  in  the  form  of 
a  bell  crank  lever  moimted  to  oscillate  on 

said  support,  a  diaphragm  carried  by  said 
support,  a  connecting  bar  having  a  sub- 

stantially rigid  end  and  having  a  longitudi-  60 
nally  curved  flexible  porvion.  the  rigid  end 
of  said  connecting  bar  engaging  said  stylus 
bar  in  a  knife  edge  bearing,  and  the  other 
end  of  said  connecting  bar  being  connected 
to  said  diaphragm,  and  yielding  means  in-  65 
dependent  of  said  support  holding  said  con- 

necting bar  and  said  stylus  bar  in  operative 
engagement  with  each  other. 

7.  In  a  sound  box  the  combination  with  a 

sttpport.  of  a  rigid  stylus  bar  mounted  to  70 
oscillate  on  said  support,  a  diaphragm,  and 
a  connecting  bar  secured  to  said  diaphragm, 
said  connecting  bar  being  provided  with  a 
rigid  and  with  a  flexible  portion,  said  rigid 
and  flexible  portions  being  integral  with  75 
each  other  and  said  rigid  portion  being  held 
in  ])i\otal  engagement  with  said  stjdtis  bar. 

8.  In  a  sound  box,  the  <'ombination  with  a 
sui>po]'t,  of  a  rigid  st^dus  bar  mounted  to 
oscillate  on  said  supi^ort,  a  diaphragm,  and  80 
a  connecting  bar  secured  to  said  diaphragm, 
said  connecting  bar  being  provided  with  a 
rigid  and  with  a  flexible  portion,  said  rigid 
and  flexible  portions  being  integral  with 
each  other  and  in  pivotal  engagement  with  85 

said  stj'lus  bar. 
9.  In  a  sound  box,  the  combination  with  a 

support,  of  a  diaphragm,  means  for  holding 
a  stylus,  including  a  comparatively  rigid 
part  motmted  to  oscillate  on  said  support,  90 

and  a  connecting  part  between  said  flrst- 
mentioned  part  and  said  diaphragm,  said 

connecting  part  being  provided  with  a  flexi- 
ble and  with  a  rigid  portion,  and  the  oscil- 

lation of  said  first -menti'„ned  part  resulting  95 
in  the  longitudinal  reciprocation  of  said 

connecting  part,  and  yielding  means  be- 
tween said  comparatively  rigid  part  and 

said  connecting  part,  and  connected  only  to 
said  parts.  100 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence 
of  two  subscribing  witnesses. 

LOUIS  LUMiEEE. 

Witnesses : 
Gaston  Jeanniatjx, 
ThOjMas  N.  Browne. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing:  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  Imown  that  I,  Ai-exander  X.  Pier- 
man,  a  citizen  of  the  United  Stiites,  and  a 
resident  of  Newark,  county  of  Essex,  and 

5  State  of  Xew  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Phono- 
graph-Eeproducers,  of  which  the  following 
is  a  description. 
My  invention  relates  to  phonograph  re- 

10  ])roducers,  and  has  for  its  object  the  provi- 
sion of  an  improved  mounting  for  the  stylus 

lever,  in  order  that  the  same  may  have  great 
freedom  of  movement  in  tracking  the 
grooves  of  the  sound  record,  and  in  order 

15  that   chatter    of   the    stylus    in    the    record 
■  groove  due  to  inertia  and  lack  of  balance  of 
the  moving  parts,  may  be  obviated. 
More  particularly,  the  object  of  my  in- 

vention is  to  provide  a  mounting  for  the 
20  stylus,  which  shall  permit  the  latter  to  be 

used  in  connection  with  records  having  two 
hundred  threads  to  the  inch,  and  track  the 
same  faithfully  and  without  injury  to  the 
record  or  the  stylus. 

25  While  the  stylus  mounted  in  the  manner 
of  my  invention  is  equally  well  adapted  for 
use  in  connection  with  records  having  one 
hundred  or  some  other  number  of  threads 
per  inch,  the  requirement  of  great  facility 

30  of  movement  of  the  stylus  lever,  both  in  a 
direction  parallel  to  and  transverse  to  the 

record  groove,  is  particulai'ly  important  in 
the  case  of  the  two  hundred  thread  record, 
or  other  record  having  a  great  number  of 

35  threads  per  inch,  owing  to  the  thin  walls 
between  the  record  grooves,  which  might 
be  broken  down,  or  jumped  across,  by  a 
stjdus,  the  parts  moving  with  which  have 
considerable   inertia,   and   to  the   character 

40  of  the  record  grooves  generally.  Accord- 
ingly, a  stylus  mounting  of  the  least  possible 

inertia  and  the  greatest  possible  balance  is 
desirable.  This  is  provided  for  in  my  in- 

vention b}'  mounting  the  stylus  lever  on  a 
45  member,  preferably  the  floating  weight, 

which  is  so  shaped  as  to  be  symmetrical  with 
respect  to  an  axis  upon  which  it  is  mounted 
to  allow  rotation  or  lateral  movement  in  a 

plane  transA'erse  to  the  record  grooves,  the 
50  said  member  also  being  permitted  to  shift 

longitudinally  of  the  said  axis,  to  allow 
movement    of   said    stylus    in    a    direction 

parallel  to  said  grooves.  A  weight  or  mem- 
ber so  mounted  is  evenly  balanced  and  can 

not  be  jarred  from  its  position  by  a  blow  55 
on  the  phonograph  transverse  to  the  direc- 

tion of  the  grooves  in  the  sound  record, 
whereas  such  a  blow  delivered  on  a  ma- 

chine employing  the  hinged  floating  weight, 
well  known  in  the  art.  would  move  the  same  60 
violently  in  a  direction  transverse  to  the 
record  grooves. 

Other  objects  of  my  invention  are  the 
provision  of  improved  details  of  construc- 

tion and  combination  of  parts.  65 
In  order  that  my  invention  may  be  more 

cloarlv  understood,  reference  is  hereby  made 
to  the  accompanying  drawings,  illustrating 
a  preferred  form  thereof,  in  which — 

Figure    1    is    a    central    vertical    section  70 
through  a  reproducer  equipped  with  my  in- 

vention, and  Fig.  2  is  a  bottom  view  thereof. 
The  sound  box  1  is  formed  by  the  member 

2,  which  has  formed  integrally  therewith 
the  neck  3.  to  which  the  phonograph  horn  75 
may  be  connected.  The  diaphragm  4  is 
clamped  in  place  between  gaskets  5  and  6, 
which  are  secured  in  place  between  the  outer 
periphery  of  member  2  and  member  7  of 
body  S  of  the  reproducer,  said  member  7  80 
extending  parallel  to  and  a  short  distance 
below  the  diaphragm  4.  The  bod}^  8  is  pro- 

vided above  member  2  with  an  internal 
screw  thread  to  which  the  ring  9  formed 
with  an  external  screw  thread  is  adapted  to  85 
be  fitted,  this  ring  being  screwed  into  place 
to  firmly  hold  the  body  of  the  reproducer, 
the  diaphragm  and  member  2  together. 
A  short  stud  10  is  mounted  as  by  being 

screwed  into  a  small  hole  in  body  member  7,  90 
this  stud  10  projecting  at  right  angles  to 
member  7  below  the  same,  forming  the  axis 
for  cylindrical  floating  weight  11,  which  is 
formed  with  a  central  vertical  opening  12 
of  a  slightly  larger  diameter  than  the  stud  95 
10.  Floating  weight  11  is  likewise  provided 
with  a  cylindrical  passageway  13  parallel 
to  opening  12.  Weight  11  is  provided  on 
its  under  side  with  a  pair  of  ears  or  lugs 
14,  preferably  formed  integral  with  the  100 
weight,  through  which  extends  the  screw  15, 
on  which  is  pivotally  mounted  stylus  lever 
16  carrying  stylus  17.  The  lugs  14  are  pref- 

erably so  placed  that  pin  or  screw  15  ex- 
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tends  directly  below  and  across  opening  12, 
stylus  lever  16  extending  diametrically 
across  said  opening  at  right  angles  to  pin  15. 
The  end  of  stylus  lever  16  distant  from 

5  stylus  17  is  connected  by  link  18  to  the  cen- 
ter of  the  diaphragm  -4,  to  which  it  is  fas- 

tened by  any  appropriate  means.  Bod}^ 
IDcrtion  8  of  the  rejDroducer  is  provided  Avitli 
a  flange  19  from  the  bottom  of  which  ex- 

10  tends  downwardly  at  one  point  stirrup  20. 
The  floating  weight  is  mounted  with  axial 
passage  12  embracing  stud  10,  so  that  the 
weight  11  is  free  to  rotate  about  the  stud, 
and  also  to  move  longitudinally  of  the  same. 

15  The  extent  of  both  these  movements  is  de- 
termined by  the  engagement  of  pin  or  screw 

21,  which  extends  from  the  lower  periphery 
of  the  weight,  with  the  stirrup.  The  parts 
are  so  proportioned  that  passage  13  through 

20  the  cylindrical  weight  is  located  directly  be- 
loAv  the  center  of  the  diaphragm  when  the 
weight  is  mounted  on  stud  10,  j^assage  13 
then  being  in  line  Avith  opening  22  through 
body  member  7  of  the  reproducer,  thus  af- 

25  fording  a  continuous  passage  way  for  the 
link  IS.  The  stylus  lever  16  is  mounted 
with  its  axis  15  directly  below  the  axis  of 
sjmimetry  and  rotation  of  the  weight  11. 
The  lever  arm  of  link  18  is  preferably  con- 

30  siderably  longer  than  that  of  stylus  17,  so 
that  the  movement  of  the  stylus  in  the  rec- 

ord gi-oove  may  be  considerably  amplified 
in  the  diaphragm. 

"With  this  construction  it  is  to  be  noted 
35  that  the  floating  weight  slides  freely  on 

stuii  10,  always  so  moving  in  a  plane  per- 
pendicular to  the  diaphragm,  allowing  the 

stylus  to  perfectly  follow  the  up  and  down 
variations  of  the  record  groove,  while  the 

40  weight  on  which  the  stylus  is  mounted  being 
free  to  rotate  about  its  axis  always  allows 
the  stylus  the  greatest  freedom  in  move- 

ments transvex's  to  the  record  groove  in 
tracking    the    same.      The   construction    of 

45  Aveight  11  in  the  form  shown  and  mounted 
in  the  manner  shown  j)rovides  a  Avell  bal- 

anced mounting  for  the  stylus  lever  and  by 
which  lateral  movement  can  be  imjDarted  to 
the  stylus  Avith  the  minimiun  of  resistance 

50  to  such  movement.  The  Aveight  as  thus 
formed  is  also  easily  manufactured,  and  is  so 
located  as  to  take  up  little  room  and  not  be 
in  the  A\"ay. 

It  is  understood  that  my  invention  is  not 
55  limited  by  the  precise  device  or  construction 

shown,  but  may  be  varied  within  the  scojoe 
of  the  appended  claims  Avithout  departing 
from  the  spirit  of  my  invention. 

Having  noAv  described  my  iuA'ention,  Avhat 
60  I  claim  and  desire  to  secure  by  Letters  Pat- 

ent is  as  follows : 

1.  In  a  phonograpli  reproducer,  the  com- 
bination with  a  diaphragm,  of  a  floating 

weight  mounted  free  to  rotate  around  and 
65  to  shift  longitudinally  of,  an   axis,  means 

limiting  movement  of  said  weight  to  such 
rotation  and  shift  a  stylus  leA^er  supported 
pivotally  b}'  said  Aveight,  and  a  connection 
from  said  leA'er  to  said  diaphragm,  substan- 
tialh^  as  described.  ^q 

2.  In  a  phonogTaph  reproducer,  the  com- 
bination with  a  diaphragm,  of  a  member  a 

mounting  therefor  permitting  the  same  to 
rotate  around,  and  to  shift  longitudinally 
of,  an  axis,  a  stylus  lexer  supported  pivot-  75 
ally  by  said  member,  and  a  connection  from 
said  lever  to  said  diaphragm,  substantially 
as  described. 

3.  In  a  phonograph  reproducer,  the  com- 
bination  Avith   a   diaphragm,  of  a   floating  go 

Aveight  mounted  free  to  rotate  around  and 
to  shift  longitudinally  of,  an  axis,  at  right 
angles  to  the  diaphragm,  means  limiting 
movement  of  said  Aveight  to  such  rotation 
and  shift  a  stAdus  lever  supported  pivotally  §5 

b}^  said  weight,  and  a  connection  from  said 
leA^er  to  said  diaphragnn,  substantially  as  de- 
scribed. 

4.  In  a  phonograph  reproducer,  the  com- 
bination Avith  a  diaphragm,  of  a  member  a   90 

mounting  therefor  permitting  the  same  to 
rotate  arovmd,  and  to  shift  longitudinally 
of,  an  axis,  at  right  angles  to  the  diaphragm, 
but   preventing  other   movement   thereof   a  . 
stylus    lever    sujjported    pivotally    by    said  95 
member,  and  a  connection  from  said  lever 
to  said  diaphragm,  substantiallj'  as  described. 

5.  In  a  phonograph  reproducer,  the  com- 
bination Avith  a  diaphragm,  of  a  member 

mounted  free  to  rock  upon  an  axis,  and  to  100 
shift  longitudinally  thereof,  means  limiting 
movement  of  said  member  to  such  rocking 
and  shift  a  stylus  lever  supported  upon  said 
member  and  free  to  rock  upon  an  axis  in- 

tersected by  a  prolongation  of  the  axis  of  105 
said  member,  and  a  connection  from  said 

leA'er  to  said  diaphragm,  substantially  as  de- 
scribed. 

6.  In  a  phonograph  reproducer,  the  com- 
bination with  a  diaphragm  of  a  member  a  no 

mounting  therefor  permitting  the  same  to 
rock  upon  an  unchanging  axis  but  prevent- 

ing bodily  shift  of  the  same  at  right  angles 
to  said  axis,  a  stylus  lever  supiDorted  upon 
said  member  and  free  to  rock  upon  an  axis  115 
intersected  by  a  prolongation  of  the  axis  of 
said  member,  and  a  connection  from  said 

lever  to  said  diaphragm,  substantially  as  de- 
scribed. 

7.  In  a  phonograph  reproducer,  the  com-  120 
bination  with  a  diaphragm,  of  a  member  a 
mounting  therefor  permitting  the  same  to 
rock  upon  an  unchanging  axis,  and  a  longi- 

tudinal stylus  leA'er  pivoted  uj^on  said  mem- 
ber and  free  to  rock,  said  lever  extending  125 

diametrically  across  the  axis  of  said  mem- 
ber, and  a  connection  from  said  lever  to  said 

diaphragm,  substantially  as  described. 
8.  In  a  phonograph  reproducer,  the  com- 

bination with  a  diaphragm,  of  a  body  mem-  130 
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ber  below  and  parallel  to  the  diaphragm,  cy- 
lindrical means  mounted  in  said  member,  a 

floating  weight  mounted  to  rotate  about  the 
axis  of  said  means  and  to  slide  longitudi- 

5  nally  of  the  same,  a  stylus  lever  supported 
pivotally  by  said  weight,  and  a  connection 
from  said  lever  to  said  diaj)hragm,  substan- 
tialty  as  described. 

9.  In  a  phonograph  reproducer,  the  com- 
10  bination  with  a  diaphragm,  of  a  body  mem- 

ber below  and  parallel  to  the  diaphragm,  a 
stud  mounted  in  said  member,  a  floating 
weight  mounted  to  rotate  upon  and  slide 
longitudinally  of,  said  stud,  a  stylus  lever 

15  supjDorted  pivotally  by  said  weight,  and  a 
connection  from  said  lever  to  said  dia- 
l^hragm,  substantially  as  described. 

10.  In  a  phonograph  reproducer,  the  com- 
bination with   a   diaphragm,   of  a   member 

20  mounted  for  movement  in  planes  invariably 
l^arallel  to  and  at  right  angles  to  the  dia- 

phragm, means  for  limiting  such  move- 
ments, a  stylus  lever  mounted  pivotally  on 

said  member,  and  a  link  connecting  the  said 

lever  to  the  diaphragm,  substantially  as  de-   25 
scribed. 

11.  In  a  phonograph  reproducer,  the  com- 
bination with  a  diaphragm,  of  a  floating 

weight  moim^ted  to  rock  about  its  axis  of 

symmeti-y,  a  stylus  lever  supported  upon  said  30 
weight  and  free  to  rock  upon  an  axis  inter- 

sected by  a  prolongation  of  the  axis  of  said 
weight,  and  a  connection  from  said  lever  to 
said  diaphragTii,  substantially  as  described. 

12.  In  a  phonogTaph  reproducer,  the  com-  35 
bination  of  a  diaphragm,  a  floating  weight 
invariably  substantially  parallel  to  the  nor- 

mal position  of  the  diaphragm  mounted  to 
rotate  about  an  axis  normal  to  the  dia- 

phragm, and  a  stylus  lever  supported  by  the  40 
weight,  substantially  as  described. 

This   specification   signed   and   witnessed 

this  16  day  of  IN'ov.  1908. ALEXANDEK  X.  PIERMAN. 

Witnesses : 
Dyer  SiiixH, 

AxxA  R.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
"Washington,  D.  C." 
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7(9  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  X.  Wtjrth, 

a  citizen  of  the  United  States,  residing  at 
Orange,  in  the  county  of  Essex  and  btate 

5  of  Kew  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Feeding  Mech- 

anism for  Phonographs  and  other  Machines, 
of  whicii  the  following  is  a  description. 
My  invention  relates  to  mechanical  move- 

10  ments  and  more  particularly  to  means  for 
imparting  a  progressive  movement  to  the 
carriage  which  carries  the  reproducer  or 
recorder  of  a  phonograph,  whereby  the  same 
is  fed  transversely  to  the  direction  of  inove- 

15  ment  of  the  surface  of  the  record  and  the 
stylus  traverses  a  spiral  path  on  the  record. 

In  ordinary  phonographs  now  in  use,  it 
has  been  usual  to  provide  a  feed  screw  hav- 

ing a  pitch  of  substantially  one  one-hun- 
20  dredths  of  an  inch.  As  records  can  now  be 

jjroduced  witli  a  very  much  smaller  pitch, 
preferably  one  two-hundredths  of  an  inch, 
and  as  it  is  impracticable  to  manufacture 
feed  screws  with  so  small  a  pitch,  it  is  my 

25  object  to  provide  means  whereby  the  ordi- 
nary phonograph  may  be  adapted  for  the 

recording  or  reproduction  of  records  ha^■ing 
either  of  the  above,  or  any  other  desired 
pitch.    This  object  I  accomplish  hy  the  pro- 

30  duction  of  improved  means  whereby  the 
carriage  may  be  advanced  either  directly  by 
the  rotating  feed  screw,  as  has  hitherto 
been  the  practice,  or  whereby,  at  the  will  of 
the  operator,  the  carriage  may  be  advanced 

35  at  each  revolution  of  the  feed  screw,  a  dis- 
tance bearing  any  desired  ratio  to  the  pitch 

of  the  said  screw. 

Another  object  of  my  invention  is  to  pro- 
vide  a    simple   attachment    adapted    to   be 

40  readily  applied  to  existing  phonograplis  to 
adapt  the  same  by  a  simple  manipulation 
for  use  with  records  of  different  pitches. 

With  these  and  other  objects  in  mind,  my 
invention  consists  of   the   features  herein- 

45  after  set  forth  and  claimed. 
In  order  that  my  invention  may  be  more 

fully  understood,  attention  is  hereby  di- 
rected to  the  accompanying  drawing,  form- 

ing   a    part    of    this    specification    and    in 
50  which — 

Figure  1  is  a  plan  of  a  phonograph  pro- 
vided wi.th  a  feeding  device  constructed  in 

accordance  with  my  invention ;  Fig.  2  is  an 

end  elevation  of  the  device  shown  in  Fig.  1, 
the  feed  screw  being  shown  in  section  taken  55 
on  the  line  2 — 2  of  Fig.  1;  and  Fig.  3  is  a 
section  of  mv  imiiroved  feeding  device  taken 
on  the  line  3—3  of  Fig.  1. 

Corresponding  parts  are  designated  by  the 
same  reference  numerals  in  the  several  views.  60 

The  phonogTaph  shown  is  of  the  Edison 
type  and  comi^rises  the  usual  body  1  having 

a  back  rod  2  on  which  the  tra^•eling  carriage 
3  provided  with  an  arm  3'  for  supporting  a 
recorder  or  reproducer  is  movably  mounted.  65 
The  mandrel  4  is  mounted  upon  the  mam 
shaft  5  which  is  provided  with  a  feed  screw 
G  which,  as  has  l>een  explained,  ordinarily 
has  a  pitch  of  one  one-hundredth  of  an  inch, 
although  a  screw  of  different  pitch  may  be  70 

used.    A  pulley  6'  is  secured  to  the  shaft  5. 
The  present  invention  comprises  a  worm 

wheel  7  for  engagement  with  the  feed  screw 
G,  the  said  worm  wheel  being  secured  to  one 
end  of  a  shaft  d  which  is  supported  in  a   75 
suitable  bearing  *J,  which  in  turn  is  carried 
by  the  traveling  carriage  3.    The  bearing  9 
is  detachably  connected  to  the  traveling  car- 

riage by  the  resilieni  member  10.     To  the 
opposite  end  of  the  shaft  8  from  that  carry-  80 
ing  the  worm  wheel  7  is  secured  a  pulley  11 
having   a   groove   12   in   it^   periphery.     A 
thumb  screw   13  provided  with   a  knurled 

head  14  is  carried  b}-  the  bearing  9  and  is 
adapted  to  be  brought  into  contact  with  the  85 
shaft  8  whereby  the  latter  may  be  secured 
against  rotation.     A  cord  15  or  any  other 
suitable  equivalent  means  is  fixed  at  one  end 
to  the  spring  hook  IG  carried  by  the  body 
1  and  is  passed  around  the  pulley  11,  the  90 
other  end   of  the  cord  being  fixed  to   tlie 
body  by  means  of  the  block   17  movable 
along  the  body  and   provided  with   a  set 
screw  18  whereby  it  may  be  secured  in  posi- 

tion.   A  tension  spring  19  is  interposed  be-  95 
tween  the  end  of  the  cord  15  and  the  block 

17.     B}'  means  of  the  adjustable  block  17 
and  the  spring  19,  any  desired  amount  of 
tension  may  be  imparted  to  the  cord,  the 
resiliency  of  the  spring  preventing  the  cord   100 
from  beiiig  subjected  to  excessive  strains. 

As  shown  "in  Figs.  1  and  2j  the  pulley  11 and  the  cord  15  are  located  m  proximity  to 

the  back  rod  2,  so  that  the  arm  3'  mav  be 
raised  through  a  considerable  angle  without  105 
interference  from  the  cord  15. 
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The  operation  of  my  device  is  as  fol-  . 
lows: — Power  being  applied  to  the  pullej'' 
6',  the  feed  screw  and  the  mandrel  will  re- 

volve at  a  certain  speed.  When  the  thumb 
g  screw  13  is  brought  into  contact  with  the 

shaft  8,  the  worm  wheel  is  held  against  ro 
tation,  and  acts,  on  the  rotation  of  the  feed 
screw,  precisely  like  an  ordinary  feed  nut; 
and  the  carriage  is  advanced  at  each  revo 

2Q  lution  of  the  feed  screw  a  distance  equal  to 
the  pitch  of  the  said  screw.  Dui'ing  the  oji- 
eration  of  the  device  as  described  above, 
the  cord  15  slips  over  the  pulley  as  the 
Avorm  wheel  advances,  such  operation  being 

15  facilitated  by  the  resiliency  imparted  to  the 
cord  by  the  spring  19.  When  it  is  desired 
to  employ  my  improved  device  with  records 
having  a  different  pitch  from  that  of  the 
feed  screw,  the  thumb  screw  13  is  moved 

20  out  of  engagement  with  the  shaft  8.  The 
feed  screw  being  then  actuated,  the  worm 
wheel  7  and  pulley  11  are  revolved,  the  pul- 

ley 11  is  shifted  longitudinally  of  the  record 
by  its  engagement  with  the  cord  15,  and  the 

25  carriage  is  advanced  at  each  rotation  of  the 
feed  screw  a  distance  depending  upon  the 
pitch  diameters  of  the  worm  wheel  7  and  the 
pulley  11. 

While  I  have  described  my  invention  as 
30  applied  to  a  phonograph  for  producing  the 

desired  feed  of  the  carriage,  it  is  obviously 
not  limited  to  such  use,  and  may  be  applied 
to  any  mechanism  whatever  for  converting 
rotary    movement    into    progressive    Imeal 

35  movement. 
Having  now  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  of  the  United  States  is  as  fol- 
lows :— 

40  1.  In  a  device  of  the  class  described,  the 
combination  with  a  traveling  carriage,  of 
means  for  moving  said  carriage  in  the  same 
direction  at  any  one  of  a  plurality  of  dif- 

ferent speeds,  said  means  comprising  a  flexi- 
45  ble  member,  driving  means  engaging  said 

member  to  move  said  carriage  at  one  of  said 

speeds,  and  means  for  rendering  said  driv- 
ing means  inoperative  while  the  carriage  is 

driven  at  a  different  speed,  substantially  as 
50  described. 

2.  In  a  device  of  the  class  described,  the 
combination  with  a  traveling  carriage,  of 
means  for  mo\T.ng  said  carriage  in  the  same 
direction  at  any  one  of  a  plurality  of  dif- 

55  ferent  speeds,  said  means  comprising  a  flexi- 
ble member,  rotary  driving  means  engaging 

said  member  to  move  said  carriage  at  one 
of  said  speeds,  and  means  for  securing  said 
driving  means  against  rotation,  sajd  flexible 

60  member  being  adapted  to  slip  with  respect 
to  said  driving  means  when  the  latter  is 
held  against  rotation,  substantially  as  de- 
scribed. 

3.  In  a  device  of  the  class  described,  the 

65  combination  of  a  frame,  a  cai-riage  movable 

thereon,  a  feed  screw  and  means  driven  by 
said  feed  screw  for  moving  said  carriage  in 
the  same  direction  on  said  frame  at  any  one 
of  a  plurality  of  different  speeds,  said  means 
comprising  a  flexible  member,  rotary  driv-  70 
ing  means  engaging  said  member  to  move 
said  carriage  at  one  of  said  speeds,  and 
means  for  securing  said  driving  means 
against  rotation,  said  flexible  member  being 
adapted  to  slip  with  respect  to  said  driving  75 
means  when  the  latter  is  held  against  rota- 

tion, substantiallj^  as  described. 
4.  In  a  device  of  the  class  described,  the 

combination  with  a   traveling  carriage,  of 
means  for  moving  said  carriage  in  the  same  80 
direction  at  any  one  of  a  plurality  of  dif- 

ferent si^eeds,  said  means  comprising  a  re 
siliently  supported  flexible  member,  driving 
means  engaging  said  member  to  move  said 
carriage  at  one  of  said  speeds,  and  means   85 
for  rendering  said  driving  means  inopera- 

tive while  the  carriage  is  driven  at  a  dif- 
ferent speed,  substantially  as  described. 

5.  In  a  device  of  the  class  described,  the 
combination  of  a  frame,  a  carriage  movalile  90 
thereon,   a   feed   screw,    a   flexible   member 
secured  to  said  frame,  a  worm  wheel  on  said 
carriage  and  meshing  with  said  feed  screw, 
means  actuated  from  said  worm  wheel  and 

frictionally    engaging     with    said    flexible  95 
member  for  moving  said  carriage  on  said 
frame,  and  releasable  means  for  holding  said 
worm  wheel  against  rotation,  said  flexible 
means  being  adapted  to  slip  with  respect  to 
said    first   named   means   when   said   worm  100 
wheel  is  held  against  rotation,  substantially 
as  set  forth. 

6.  In  a  device  of  the  class  described,  the 
combination  of  a  frame,  a  carriage  movable 

thereon,  a  feed  screw,  a  flexible  member  se-  105 
cured  to  said  frame,  a  worm  wheel  on  said 
carriage  and  meshing  with  said  fe<?d  screw, 
a   pulley   actuated   from   said  worm   wheel 
and  engaged  by  said  flexible  member,  and 
releasable    means    for    holding    said    Avorm  HO 
wheel  against  rotation,  substantially  as  set 
forth. 

7.  In  a  device  of  the  class  described,  the 
combination  of  a  frame,  a  carriage  movable 

thereon,  a  feed  screw,  a  worm  wheel  on  said  ̂ ^^ 
carriage  and  meshing  with  said  feed  screw, 
a  pulley  actuated  from  said  worm  wheel,  a 
cord  secured  at  its  ends  to  said  frame  and 

passing    over    said   pulley,    and    releasable 
mjeans  for  holding  said  worm  wheel  against  120 
rotation,  substantially  as  set  forth. 

8.  In  a  device  of  the  class  described,  the 
combination  of  a  frame,  a  carriage  movable 
thereon,  a  feed  screw,  a  shaft  mounted  in 

said  carriage,  a  worm  wheel  seciirecl  to  said  ̂ 25 
shaft  and  meshing  with  said  feed  screw,  a 
pulley  also  secured  to  said  shaft,  a  cord 
resiliently  secured  to  said  frame,  and  pass- 

ing over  said  ])ulley  and  a  thumb  screw 

mounted  in  said   carriage  and   adapted  to  ̂ ^^ 
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hold  said  worm  wlaeel  against  rotation,  sub- 
stantially as  set  forth. 

9.  In  a  device  of  the  class  described,  the 
combination  with  a  feed  screw  and  traveling 

5  carriage,  of  a  worm  wheel  rotatably  mount- 
ed on  said  carriage,  a  flexible  member  se- 

cured to  said  frame,  means  rotated  by  said 
worm  wheel  and  cooperating  with  said  flexi- 

ble member,  and  means  for  rendering  said 
10  first  named  means  inoperative,  substantially 

as  set  forth. 
10.  In  a  device  of  the  class  described,  the 

combination  with  a  feed  screw  and  traveling 
carriage,  of  a  worm  wheel  rotatably  mount- 

15  ed  on  said  carriage,  a  cord  resiliently  se- 
cured to  said  frame,  a  pulley  rotated  from 

said  worm  wheel  and  engaged  by  said  cord, 
and  means  for  holding  said  worm  wheel 
against  rotation  to  cause  said  cord  to  slip 

20  over  said  pulley  and  said  carriage  to  be  ad- 
vanced directly  by  said  feed  screw,  sub- 

stantially as  set  forth. 
11.  In  a  device  of  the  class  described,  the 

combination  of  a  frame,  a  carriage  movable 
25  thereon,  a  feed  screw,  a  worm  wlieel  on  said 

carriage  and  meshing  with  said  feed  screw, 
a  pulley  actuated  from  said  worm  wheel, 
a  flexible  member  passing  over  said  pulley, 

and  means  for  resilientty  securing  said  flexi- 
ble member  to  said  frame,  said  means  being  30 

adjustable  to  vary  the  tension  of  said  flexi- 
ble member,  substantially  as  described. 

12.  In  a  device  of  the  class  described,  the 
combination  of  a  frame,  a  carriage  movable 
thereon,  a  flexible  member,  means  for  re-  35 
siliently  securing  said  flexible  member  to 
said  frame,  said  means  being  adjustable  to 
vary  the  tension  of  said  flexible  member, 
means  mounted  on  said  carriage  and  co- 

operating with  said  flexible  member  for  40 
moving  said  carriage  on  said  frame,  and 
means  for  actuating  said  last  named  means, 
substantially  as  described. 

This   specification   signed   and   witnessed 
this  31st  day  of  January  1911. 

CHARLES  N.  WURTH. 

Witnesses: 
Frederick  Baciimann, 
Anna  R.  Kt.ehm. 

Copies  of  this  patent  may  b«  obtained  for  ire  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
Washington,  D.  C."  _ 
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To  all  v}hom  it  may  concern : 
Be  it  known  tliat  I,  Oscar  Arnold,  citi- 

zen of  Germany,  residing  at  Neiistadt,  in 

the  Duchy  of  Coburg,  in  the  German  Em- 
5  jDire,  have  invented  certain  new  and  useful 
Improvements  in  Phonographs;  and  I  do 
hereby  dech^re  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  sldlled  in  the  art 

10  to  which  it  appertains  to  make  and  use  the 
same. 

INIy  invention  relates  to  phonographs  and 
particularly  to  an  improvement  therein 
whereby  at  the  end  of  the  particular  record 

15  the  reproducing  apparatus  is  automatically 
returned  to  the  starting  point,  ready  for  a 
second  reproduction  upon  the  release  of  the 
driving  mechanism. 
A  phonograi:)h  constructed   according  to 

20  this  invention  is  particularly  well  adapted 
for  use  in  connection  with  talking  dolls  and 
like  toys  in  which  the  speaking  apparatus 
is  built  into  the  doll  body  and  is  caused  to 
operate  by  the  pressure  of  a  button. 

25  The  invention,  as  hereinafter  more  fully 
described  and  as  particularly  set  out  in  the 
accompanying  claims,  is  illustrated  in  one 
embodiment  in  the  accompanying  drawing, 
in  which : 

30  Figure  1  is  a  side  view  partly  in  section ; 
Fig.  2  is  a  front  elevation;  Fig.  3  an  en- 

larged detail  view  in  sectional  side  elevation 
taken  on  the  line  A — B,  Fig.  4;  Fig.  4  a 
front  elevation  of  the  same:  Fig.  5  a  plan 

35  view  of  the  part  .shown  in  Fig.  4:  and  Fig. 
6  a  sectional  plan  taken  on  the  line  C — D, 
Fig.  3. 

Referring  to  the  drawings,  the  sound  box 
carrier  consists  of  an  angle  piece,  of  which 

40  the  vertical  arm  a  is  provided  in  its  upper 
portion  with  a  guide  sleeve  a^  and  in  its 
lower  portion  with  a  fork  a.,,  embracing  and 
traveling  on  guide  rods  h  and  c  respectively. 
The  horizontal  arm  a^  of  the  carrier  extends 

45  over  the  sound  box  d  in  the  form  of  a  loop 
(see  Fig.  6)  and  at  its  extremity  a^  it  is 
pivoted  to  the  sound  box,  which  latter  at  its 
opposite  side  rests  by  means  of  a  stud  d^ 
in  a  notch  e^  of  the  bar  e  which  is  mounted 

^0  on  the  carrier  a  and  vertically  movable 
thereon  by  virtue  of  its  slot-and-pin  connec- 

tions Cn,  e^.  (See  particularly  Figs.  3  and 
4.)  This  bar  e  is  moved  by  means  of  a 
rocker  /  fulcrumed  at  /„  extending  into  a 

^^  recess  e^  of  the  bar  e,  and  overlaid  and  held 
down  by  a  guide-roll  or  traveler  63,  comiect- 

ed  with  the  sound-box  bv  being  mounted  on 
the  bar  e.  Said  rocker  /  serves  for  and  is 
formed  as  a  track  for  the  guide  roll  e.,  (see 
Figs.  2.  4  and  5).  and  is  formed  at  its  right-  60 
hand  end  as  a  two-arm  lever  whose  one  arm 
/o  carries  a  button  /-,  while  its  other  arm  f^ 
carries  a  spring-brake  f^.  in  frictional  con- 

tact with  the  regulator-pullej^  g.  To  the 
arm  /^  is  attached  a  tension  spring  h  se-  65 
cured  at  its  other  end  to  a  standard  fixed  to 
the  machine  frame,  said  spring  h  serving  to 
normally  hold  the  rocker  in  its  upper  posi- tion. 

In  the  frame  at  the  left  end  of  the  rocker  70 

/  is  mounted  a  spring  catch  />,■.  which,  as  the 
rocker  /  is  moved  downward  by  pressure  on 
the  button  /.,  slips  over  the  rocker  and 
holds  the  same  down,  at  which  time  the 
catch  k  is  in  the  plane  of  the  roll  e^,  whose  75 
function  is  to  push  back  the  spring  catch 
when  the  carrier  a  and  the  bar  e  arrive  at 

their  extreme  left-hand  position,  Fig.  2. 
On  the  carrier  a  is  mounted  a  leaf  sjDring 

?i  bearing  a  threaded  segment  ?  normally  80 
held  by  a  pin  ?„  secured  to  and  extending 
from  bar  e  as  best  seen  in  Figs.  3  and  4,  out 

of  engagement  with  the  threaded  drive  spin- 
dle VI  but  tending  to  operatively  engage  the 

same  so  as  to  move  the  sound  box  forward  85 
over  the  record.  A  return  spring  n  secured 
at  its  right  end  to  the  sound  box,  serves  to 
return  the  apparatus  to  the  starting  point, 
a  buffer  0  of  leather,  rubber  or  the  like  pre- 

venting any  undue  shock  in  the  return  move-  90 
ment.  The  driving  of  the  spindle  m  and  of 
the  record  p  is  effected  in  any  ordinary  man- 

ner by  a  motor  q  through  suitable  gearing 
not  shown. 

The   operation   is  as  follows:  Assuming  ̂ ^ 
the  parts  to  be  at  rest  and  the  spring  n  to 
have  drawn  the  sound  box  and  other  mecha- 

nism to  the  starting  point  to  the  right,  the 
spring  h  holding  the  brake  /^  in  the  opera- 

tive jiosition  to   prevent  movement  of  the  ̂ ^^ 
parts.     When  the  button  f.^  is  pressed,  the 
rocker  /  descends,  releasing  the  brake  /^  and 
starting  the  motor.     At  the  same  time  the 
bar  e  is  depressed  so  as  to  disengage  the 

pin  I.,  from  tlie  spring  l^.  thereby  allowing.  ̂ ^^ 
the  threaded  segment  J  to  engage  the  drive 
spindle    m.     Simultaneously    with    the    de- 

pressing of  the  bar  <?,  the  souiid  box  d  drops 
with  its  needle  into  contact  with  the  record 

p.  and  the  catch  k  being  released  from  the  ̂  
roller  e.^  springs  into  place  above  the  rocker 
/  to  hold  it  down.    Thereupon  the  phono- 
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graph  reproduces  the  record  to  its  end,  as 
the  carrier  a  and  the  sound  box  travel  from 
right  to  left,  Fig.  2.  When  the  carrier  has 
arriA'ed  at  tlie  end  of  its  stroke  to  the  left 

5  the  roll  e.^  strikes  the  catch  k  and  pushes  it 

back,  releasing  the  rocker  /  -which  is  drawn 
up  by  the  spring  Ti,  braking  the  motor  and 
releasing  the  threaded  segment  I  from  the 
spindle  ra.  when  the  tensioned  spring  n  im- 

10  mediately  returns  the  mechanism  to  the 
starting  point,  where  it  assumes  a  position 
of  rest  until  the  button  /^  is  again  pressed. 
Having  thus  fully  described  my  inven- 

tion, what  I  claim  is: — 
15  1.  In  a  phonograph,  the  combination,  with 

a  record,  a  sound-box  adapted  to  travel  with 
respect  to  the  record,  a  motor,  and  a  drive- 
spindle  connected  with  the  motor,  and  means 
for  causing  the  sound-box  to  engage  the  rec- 

20  ord  and  the  drive-spinclle,  of  a  rocker  ar- 
ranged to  disengage  the  sound-box  from 

the  record  and  the  drive-spindle,  a  brake 
adapted  to  arrest  the  motor,  a  connection 
between  the  rocker  and  the  brake  to  apply 

25  the  brake  simultaneously  with  the  disen- 
gagement of  the  sound-box  from  the  spindle 

and  record,  means  for  locking  the  rocker 
when  the  sound-box  is  engaged  with  the 
spindle,  and  means  for  tripping  said  lock- 

30  ing  means  at  the  end  of  the  travel  of  the 
sound-box,  whereby  the  rocker  is  permitted 
to  act. 

2.  In  a  phonograph,  the  combination  with 
a  record,  a  motor,  a  drive  spindle  connect- 

35  ed  therewith,  and  a  sound-box  adapted  to 
engage  the  drive-spindle  and  to  travel  with 
respect  to  the  record,  of  a  rocker  provided 
with  means  for  simultaneousl}^  disengaging 
the    sound-box    from    the    record    and    the 

40  drive-spindle  and  provided  with  a  guide- 
way,  yielding  means  directly  connected  to 
the  rocker  for  tilting  the  same  into  its  in- 
opei'ative  position,  a  traveler  arranged  to 
move  over  the  guide-way,  a  catch  for  lock- 

45  ing  the  rocker  when  the  sound-box  is  in  en- 
gagement with  the  record  and  the  spindle 

and  arranged  in  the  path  of  the  traveler,  a 
lever  arranged  on  the  rocker  for  pushing  it 
into  its  operative  position  against  the  stress 

50  of  the  yielding  disengaging  means,  and 
means  indepenclent  of  and  arranged  later- 

ally of  the  drive-spindle  for  automatically 
returning  the  sound-box  to  its  starting  posi- 

tion   when    the    catch    is    tripped    by    the 
55  traveler. 

3.  In  a  phonograph,  the  combination,  with 
a  record,  a  motor  to  drive  the  same,  a  drive- 
spindle  connected  to  the  motor,  a  brake 
adapted  to  arrest  the  motor,  and  a  sound- 

60  box  adapted  to  engage  the  drive-spindle  and 
the  record,  of  a  rocker  arranged  to  simul- 
taneousl}'  clisengage  the  sound-box  from  tlie 
drive-spindle  and  the  record  and  to  aj^ply 
the  brake,  means  for  locking  the  rocker  when 

6?  the  sound-box  is  engaged  with  the  record 

and  the  drive-spindle  and  the  brake  is  re- 
leased, and  means  for  tripping  said  locking 

means  when  the  sound-box  has  reached  the 
end  of  its  travel,  said  means  being  mounted 
on  the  rocker,  and  means  to  automatically  •  yQ 
return  the  sound-box  to  the  starting  point 
when  the  locking  means  are  tripped. 

4.  Jn,,a  phonograph,  the  combination,  with 
the  soiind  box,  the  record,  the  motor,  and 
the  drive  spindle,  of  a  rocker  arranged  to  75 
permit  the  connection  of  the  drive  spindle 
with  the  sound  box,  a  catch  to  hold  the 
rocker  in  its  operative  position,  and  means 

carried  with  the  sound  box  and  ai'ranged 
at  the  limit  of  its  travel  to  release  the  catch,  gQ 
a    lever    secured    to   the    rocker,    a    button 
mounted  on  one  arm  of  the  lever,  the  brake 
attached  to  the  second  arm  of  the  lever  and 
adapted  to  arrest  the  motor,  a  spring  also 
attached  to  the  second  lever  arm  and  tend-   gg 
ing  to  apply  the  brake  and  lift  the  rocker 
when  the  catch  is  released,  means  connected 
with  the   rocker  to   release  the  sound  box 
from  the  spindle  when  the  catch  is  released, 
and    uieans    to    automatically    return    the   qq 
sound  box  to  the  starting  point. 

5.  In  a  phonograph,  the  combination,  with 
the  sound  box,  the  record,  the  motor,  and 
the  drive  spindle,  of  a  threaded  segment,  a 

spring   pressing  the   segment  into   engage-   95 
ment  with  the  spindle,  a  bar  provided  with 
a  pin  to  press  the  spring  out  of  operation,  a 
rocker  arranged  to  lift  the  bar  to  release  the 
segment  from  the  spindle,  a  spring  tending 
to  operate  the  rocker,  a  catch  to  hold  the  iqo 

rocker  out  of  operation,  means  cari'ied  with the  sound  box  to  release  the  catch  at  the 

limit  of  its  travel  to  pei'mit  the  rocker  to  lift 
the  bar  to  disconnect  the  driving  spindle, 
and  means  to  return  the  sound  box  to  the  105 
starting  point. 

6.  In  a  phonograph,  the  combination,  Avith 
the  sound  box,  the  record,  the  motor,  and  the 
drive  spindle  and  a  brake  adapted  to  arrest 
the  motor,  of  a  threaded  segment,  a  spring  no 
pressing  the  segment  into  engagement  with 
the  spindle,  a  bar  provided  with  a  pin  to 
press  the  spring  out  of  operation,  a  rocker 
arranged  to  lift  the  bar  to  release  the  seg- 

ment from  the  spindle  and  apply  the  brake,  115 
a  spring  tending  to  operate  the  rocker,  a 
catch  to  hold  the  rocker  out  of  operation, 
means  carried  Avith  the  sound  box  to  release 
the  catch  at  the  limit  of  its  travel  to  permit 
the  rocker  to  lift  the  bar  to  disconnect  the  120 
driving  spindle  and  simultaneously  apj^ly 
the  brake,  and  means  to  return  the  sound 
box  to  the  starting  point. 

7.  In  a  phonograjoh.the  combination,  with 
the  sound  box,  the  record,  the  motor,  and  125 
the  drive  spindle,  of  a  threaded  segment,  a 
spring  pressing  the  segment  into  engagement 
Avith  the  spindle,  a  bar  jjrovided  with  a  pin 
to  press  the  spring  out  of  operation,  a  rocker 
arranged  to  lift  the  bar  to  release  the  seg-  i?o 
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ment  from  the  siDindle,  a  spring  tending  to 
oi^erate  the  rocker,  a  catch  to  hold  the  rocker 
out  of  operation,  means  carried  with  the 
sound  box  to  release  the  catch  at  the  limit  of 
its  travel  to  permit  the  rocker  to  lift  the  bar 
to  disconnect  the  driving  spindle,  and  means 
to  return  the  sound  box  to  the  starting  point, 
the  sound  box  having  a  swinging  connection 
with  the  bar,  whereby  as  the  bar  drops  to 
permit  a  connection  between  the  drive  spin- 

dle and  sound  box,  the  latter  will  also  drop 
into  operative  contact  by  its  needle  with  the 
record. 

In  testimony  whereof  I  hereunto  affix  my 
signature  in  the  presence  of  two  witnesses. 

OSCAE  AEXOLD. 

Witnesses : 
Otto  Latjb, 
Olga  Hxnge. 

15 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

'  Commissioner  of  Patents, 
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1,036,415.  Specification  of  letters  Patent.        Patented  Aug'.  30, 1912. 

Original  application  filed  May  31,  1906,  Serial  No.  319,422.     Divided  and  this  application  filed  April  4, 
1907.     Serial  No.  366,247. 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Ayls- 

"WORTH,  a  citizen  of  the  United  States,  re- 
siding in  East  Orange,  count}'  of  Essex,  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Phono- 
graph-Eecords,  of  which  the  following  is  a 
description. 

This  application  is  a  division  of  Patent 
10  No.  855,606  granted  June  4,  1907. 

My  invention  relates  to  improved  dupli- 
cate phonograph  records,  which  can  be  man- 

ufactured very  cheaply  and  which  will  be  of 
superior  character. 

I  have  also  devised  an  improved  process 
and  apparatus  designed  especially  for  pro- 

ducing the  improved  records,  although  thdy 
may  be  employed  for  the  manufacture  of 
records  of  oiher  types.  The  process  referred 
t(.  forms  the  subject  matter  of  the  patent  of 
which  this  is  a  division. 
The  imiDroved  record  which  constitutes 

the  present  invention  is  a  composite  c.ylin- 
drical  structure  having  an  outer  layer  of  a 
tough,  smooth,  amorphous  mateiial,  in 
which  the  record  surface  is  formed  and  from 
which  a  smooth  and  brilliant  reproduction 
can  be  obtained,  and  a  main  body  or  sup- 

port therefor  composed  of  a  very  cheap  and 
30  tough  material  unsuitable  itself  for  receiv- 

ing a  record  surface,  the  two  layers  being 
welded  together  so  as  to  constitute  practi- 

cality a  single  homogeneous  structure,  as  I 
will   more    fully   hereinafter   describe   and 

35  claim. 
The  improved  process  is  one  in  which  the 

material  in  a  molten  state  or  in  solid  or 
powdered  form  is  introduced  into  a  rapidly 
rotating  mold,  as  I  describe  in  patents  num- 

40  bered  855,605,  855,553  and  855,554,  all  grant- 
ed on  June  4,  1907,  the  outer  layer  being- 

first  formed  by  the  centrifugal  force  devel- 
oped and,  when  the  material  thereof  is  suffi- 

ciently set  but  preferably  while  still  slightly 
45  plastic,  the  material  to  constitute  the  inner 

or  main  layer  is  introduced  so  as  to  be  in- 
timately welded  to  the  outer  layer.  The 

process  also  contemplates  the  carrying  on  of 
operations  hj  which  the  interior  of  the  rec- 

50  ord  may  be  suitably  developed  to  fit  the 
supporting  mandrels  of  talking  machines  of 
the  phonograph  type,   although   if   an   ex- 

f)anding  mandrel  is  employed  as  disclosed  in 
the  Patent  No.  855,604  granted  June  4,  1907. 

of  Aylsworth  and  Dj'er,  no  separate  finish-  55 
ing  operation  is  necessary,  since  when  the 
records  are  removed  from  the  molds  after 

being  chilled  therein,  they  will,  as  an  in- 
herent result  of  the  process,  be  formed  with 

perfectly  smooth  cylindrical  bores.  60 
The  apparatus  used  in  the  above  proc- 

ess is  essentially  of  the  type  disclosed  in  my 
Patent  Xo.  855,605,  above  referred  to.  ex- 

cept that  I  make  use  of  supplementary 
mechanism  for  finishing  the  bores  of  the  65 
records,  when  this  is  desirable. 

In  order  that  the  in\ention  may  be  better 
under-stood,  attention  is  directed  to  the  ac- 

companying drawings,  forming  part  of  this 
.specification,  in  which — •  70 

Figure  1  is  a  longitudinal  sectional  vieAv 
of  the  imiDroved  duplicate  phonograph  rec- 

ord, Fig.  2,  a  similar  view  of  the  rotating 
mold,  showing  the  formation  of  the  record 
thereon.  75 

In  both  of  the  views  corresponding  parts 
are  represented  by  the  same  numerals  of 
reference. 

The  mold   is  of  tubular  form,   carrAang 
on  its  bore  the  representation  in  relief  of  80 
the  record  to  be  duplicated  and  is  produced 
in  any  suitable  and  convenient  way,  prefer- 

ably b,y  a  process  of  vacuous  deposit,  as  is 
well  known  in  the  art.     This  mold  is  pro- 

vided with  a  stationary  end  flange  2,  carry-  85 
ing  the  u.sual  engraved  matter  for  ideutif}'- 
ing  the  record,  and  with  a  removable  end 
flange  3,  adapted  to  be  secured  in  place  in 

any  suitable  wa}-.     While  the  record  is  be- 
ing formed   in  the  mold,  the  latter  is  ro-  90 

tated  so  as  to  cause  the  material  to  be  uni- 
formly distributed  over  the  record  surface 

b.y  reason  of  the  centrifugal  force  develo]ied. 
This  may  be  accomplished  by  an}'  suitable 
mechanism  such  as  that  shown  in  Patent  Xo.  95 
855,606,  above  referred  to. 
In  the  process  described  in  the  patent 

above  referred  to,  material  may  be  intro- 
duced within  the  mold  in  various  states,  and 

the  mold  treated  in  A-arious  ways,  as  de-  100 
scribed  in  the  said  patent,  the  result  being 
in  each  case  to  produce  the  product  herein 
described  and  claimed.  In  whatever  way 
or    condition    the    material    is    introduced 
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within  the  mold,  as  described  in  the  said 
patent,  the  mold  is  rotated  at  the  necessary 
speed  to  develop  sufficient  centrifugal  force, 
and  the  material  is  distributed  uniformly 

5  over  the  record  surface,  so  as  to  form  a  rela- 
tively thin  layer  10,  which  during  the  time 

of  its  distribution  will  be  maintained  in  a 
fluid  condition  so  as  to  displace  any  air  or 
gas  bubbles  and  result  in  a  very  perfect  im- 

10  pression  being  taken.  In  the  orocess  of  the 
patent  above  referred  to  resulting  in  the 
product  herein  described  and  claimed,  this 
outer  or  surface  layer  of  the  record  is 
caused  to  set  or  harden  by  means  there  de- 

15  scribed.  AYhen  the  material  of  the  laj'er  10 
has  been  thus  set,  and  preferably,  while  still 
slightly  plastic  and  sticky,  the  material  for 
the  inner  layer  or  body  13  of  the  record  is 
introduced,    the    mold   being   still   rotated, 

20  whereby  the  material  will  distribute  itself 

uniformly  over  and  with  respect  to  the  sur- 
facing layer  10,  and  be  intimatelj'  welded 

and  associated  therewith,  so  as  to  form  prac- 
tically a  contimufus  structure.     The  weld  or 

25  joint  thus  formed  is  autogenous,  the  com- 
posite product  formed  by  a  union  of  this 

character  being  different  from  one  in  which 
an  intermediate  laj^er  of  cement  material  is 
employed,  as  in  the  latter  case,  the  cement 

30  or  solution  emplo^j-ed  penetrates  within  and 
permeates  the  composition  to  a  certain  ex- 

tent. Unless  the  melting  jDoint  of  the  sur- 
facing layer  10  is  considerably  higher  than 

the  melting  point  of  the  material  compris- 
35  ing  the  body  13,  it  will  not  be  practicable  to 

introduce  the  material  for  the  latter  layer 
in  solid  form,  since  it  is  important  that  after 
the  surfacing  layer  has  been  properly  dis- 

tributed it  should  retain  its  solidified  condi- 
40  tion.  Therefore,  I  introduce  a  material  for 

the  inner  la3'er  in  the  molten  state  and  con- 
tinue the  rotation  of  the  mold  until  the 

material  has  set  sufficiently  to  retain  its  cj^- 
lindrical  form,  as  described  in  my  Patent 

45  No.  855,606  above  referred  to.  The  record 
may  be  finished  tts  described  in  this  patent. 
Many  materials,  suitable  for  the  forma- 

tion of  at  least  the  inner  portion  of  duplicate 
sound  records,  are  so  viscid  and  sticky  when 

50  molten  or  in  a  plastic  condition  that  any 
attempt  to  cut  them  in  that  state  in  the 
finishing  of  the  record  would  be  impossible. 
A  method  is  described  in  mj  Patent  No. 
855,606    above    referred    to,    however,    by 

55  which  material  is  displaced  by  means  of  a 

rotatable  mandrel,  whereby  the  bores  of 
records  composed  of  extremeh^  viscid  mate- 

rials can  be  effectively  finished.  Accord- 
ingly, it  is  possible  to  use  as  a  material  for 

the  inner  layer  of  my  record  a  material  60 
which  is  sticky  or  viscid  when  molten  and 
which  cannot,  therefore,  be  effectivel}'  cut. 

As  I  have  alreach^  indicated,  the  surfac- 
ing layer  10  of  the  record  should  be  com- 

posed of  a  hard  and  extremely  smooth  ma-  65 
terial,  so  as  to  resist  Avear  of  the  repro- 

ducer stylus,  and  eliminate  scratching  noises 
as  much  as  possible.  This  surfacing  layer 
may  be  made  (juite  thin,  so  that  a  relatively 
expensive  material  for  the  same  can  be  effec-  70 
tiA'elv  used.  An  example  of  a  suitable  com- 

position from  which  the  surfacing  layer 
may  be  formed  is  the  special  transparent 
composition  described  in  my  Patent  No. 
676,111  dated  June  11th,  1910.  75 
A  suitable  example  of  material  from 

which  the  inner  or  body  layer  may  be 
formed,  and  which  while  being  extremely 

cheap  is  at  the  same  time  tough  and  of  ap- 
proximately the  same  coefficient  of  expan-  80 

sion  as  the  material  above  referred  to,  is  the 
following :  asphalt  SO  parts,  stearin  pitch  ̂ 0 
parts.  In  the  make  up  of  this  composition 
the  ingredients  are  melted  and  intimately 
mixed.  85 

Having  now  described  my  invention, 
what  I  claim  as  new  and  desire  to  secure  by 
Letters  Patent  is  as  follows: 

1.  An     improved     duplicate     cylindrical 
sound  record,  comprising  a  surfacing  layer  90 

of  a  verj'  smooth  amorphous  material  carry- 
ing the  record  impression,  and  an  interior 

layer  intimately  welded  thereto  and  formed 
of  a  mixture  of  asphalt  and  stearin  pitch, 
substantially  as  set  forth.  95 

2.  An  improved  duplicate  cylindrical 
sound  record,  comprising  a  surfacing  layer 

of  a  very  smooth  amorphoiis  material  carry- 
ing the  record  impression,  and  an  interior 

Injer  intimately  welded  thereto  and  formed  100 
of  a  mixture  or  asphalt  and  stearin  pitch  in 
vphich  the  asphalt  greatly  predominates,  sub- 

stantially as  set  forth. 
This  specification  signed  and  witnessed 

this  3rd  day  of  April  1907. 

JONAS  W.  AYLSWOETH. 

Witnesses : 
Frank  D.  Lewis, 
Anna  E.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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1,036,440. Specification  of  Letters  Patent.  Patented  Aug*.  30, 1913. 
Application  filed  April  2,  1909.     Serial  No.  487.534. 

To  all  u'hom  it  may  concern: 
Be  it  known  that  I,  Leslie  X.  Brown,  a 

citizen  of  the  United  States,  and  a  resident 
of  Bedford,  in  the  county  of  Lawrence  and 

6  State  of  Indiana,  have  made  a  certain  new 

and  useful  In^-ention  in  Phonographs,  of 
which  the  following  is  a  description. 

This  invention  relates  to  phonographs  of 
the  type  in  which  a  traveling  carriage  car- 
lo rying  a  reproducer  stylus  is  fed  axially  past 
a  rotating  record  cylinder,  and  the  object  of 
my  invention  is  chiefly  to  provide  efficient 
means  whereby  the  phonograph  may  be 
started  and  stopped  automatically. 

15  In  my  preferred  construction,  the  operat- 
ing mechanism  of  the  phonograph  is 

stopped  by  the  action  of  the  traveling  car- 
riage in  imlatching  the  end  gate  of  the  ma- 
chine when  the  end  of  the  record  is  reached. 

20  or  at  some  other  desired  predetermined 
point,  the  machine  being  automatically 
started  when  the  end  gate  is  closed,  which 
would  in  practice,  of  course,  be  after  a  new 
record  has  been  inserted  on  the  mandrel. 

25  More  broadly,  my  invention  comprises  effi- 
cient means  for  starting  and  stopping  the 

operating  mechanism  of  the  phonograph 
without  regard  to  the  end  gate. 
My  invention   also  comprises   means  for 

30  preventing  slipping  of  the  record  when  in 
place  ujDon  the  mandrel. 

Other  objects  are  the  provision  of  im- 
proved details  of  construction  and  combina- 

tions of  elements  as  described  and  claimed 

35  in  the  following  specification  and  claims. 
Attention  is  hereby  directed  to  the  accom- 

panying drawings,  forming  part  of  this 
specification,  and  in  Avhich — 

Figure  1  represents  a  side  elevation  of  a 
*0  phonograph  equipped  with  my  invention; 

Fig.  2  is  a  plan  view  of  one  end  of  the 
phonograph  showing  my  improved  starting 
and  stopping  means :  Fig.  3  is  a  detail  view 
showing  the  tripping  means  carried  by  the 

*^  traveling  carriage:  and  Fig.  4  is  a  view  of 
the  rotating  mandrel  showing  my  improved 
anti-slipping  device  attached  thereto. 
The  same  reference  characters  will  be 

used  to  denote  corresponding  parts  in  the 
various  views. 

Eeferring  to  the  drawings,  the  standards  2 
rising  from  the  bed-plate  1  carry  bearings 
for  the  rotating  mandrel  and  other  rotating 
parts.     The   rotating   mandrel    3   carrying 

^'^  record  4  is  mounted  as  by  centers  5  in  bear- 

60 

ing  6  at  the  left  hand  end  of  the  machine  as 
viewed  in  Fig.  1,  and  in  bearing  7  carried 
by  end  gate  8  at  the  right  hand  end  of  the 
machine.  End  gate  8  is  pivoted  or  hinged  at 
9  and  carries  the  spring  latch  10.  which  is  60 
adapted  to  latch  the  end  gate  in  closed  posi- 

tion, spring  10  carrying  a  lug  11,  which  is 
adapted  to  co-act  with  the  top  of  post  12 
formed  on  the  end  of  straight  edge  13.  The 
end  of  spring  10  extends  above  the  top  of  65 
straight  edge  13  into  the  path  of  the  cam- 
shaped  lug  14  carried  by  the  arm  15  of  trav- 

eling carriage  16  and  riding  on  top  of  the 
straight  edge  13.  This  cam  14  rides  under 
the  end  of  si:)ring  latch  10  when  the  repro-  70 
ducer  stylus  reaches  the  end  of  the  record  to 
lift  the  lug  11  of  the  latch  out  of  contact 
Avith  the  top  of  post  12.    Thereupon  end  gate 
8  is  immediately  thrown  open  by  a  spring 
IT,  which  is  coiled  around  the  pivotal  stud  75 
9  of  the  end  gate,  one  end  of  the  same  being 
secured  to  the  end  gate  so  that  the  said 
spring  constantly  tends  to  force  the  end  gate 
to  an  open  position. 

The  starting  lever  18  has  connected  there-  80 
to  the  spiral  spring  19,  the  other  end  of 
which  is  secured  as  by  the  screw  20  to  the 
post  12.  Also  secureci  to  the  starting  lever 
18  is  the  rod  or  link  21.  the  opposite  end 
of  which  extends  through  the  hole  or  pas-  85 
sageway  22  in  the  post  12,  which  guides  the 
rod  21.  the  end  of  the  said  rod  contacting 
the  surface  23  of  the  end  gate  when  the 
latter  is  latched  in  closed  position.  The 
rod  21  is  of  such  a  length  that  when  the  90 
end  gate  is  closed  and  the  end  of  rod  21 
is  in  contact  therewith,  as  shown  in  Fig.  1 
of  the  drawings,  the  starting  lever  18  will 
be  forced  to  its  operating  position,  the  mo- 

tor then  being  allowed  to  rotate  the  man-  95 
drel  and  feed  the  traveling  carriage  axially 
of  the  same.  Also,  by  this  movement  of  the 
starting  lever  18  to  running  position,  the 
spring  19  will  be  put  under  tension.  Wlien 

the  traveling  carriage  16  reaches  the  end  ̂ ^0 
of  the  record,  the  lug  14  will  trip  the  latch 
10,  whereupon  the  end  gate  will  fly  open, 
the  rod  21  will  slip  through  the  passage- 

way 22  in  the  post  12  and  the  spring  19  will 

draw  the  starting  lever  18  to  the  right,  stop-  ̂ ^^ 
ping  the  machine.  When  a  new  record  has 
been  placed  upon  the  mandrel,  or  when  it  is 
desired  to  again  start  the  machine  the  end 
gate  8  will  be  closed,  the  surface  23  of  the 

same  forcing  the  rod  21  to  the  left.,  as  shown  ̂ ^^ 
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in  Fig.  1  of  the  drawings,  and  again  start- 
ing the  motor. 

My  invention  also  comprises  an  anti-slip- 
ping  device,  as  stated.  This  consists  of  a 

5  narrow  strip  of  silk  or  other  ribbon  24, 
which  is  secured  firmly  to  the  mandrel  3 
longitudinally  of  the  same  as  by  means  of 
small  brass  clamps  25  which  are  secui'ed  to 
the  two  ends  of  the  mandrel  as  by  screws. 

10  The  provision  of  the  silk  or  other  friction 
surface  on  the  metal  mandrel  prevents  all 
pcssibilitj^  of  the  slipping  of  records  while 
the  machine  is  in  operation. 

It  is,  of  course,  obvious  that  various 
15  changes  may  be  made  in  the  details  of  my  in- 

vention without  departing  from  the  spirit 
thereof;  and  I  wish,  therefore,  not  to  be 
limited  to  the  exact  structure  shown  and 
described. 

What  I  claim  as  new  and  desire  to  pro- 
tect by  Letters  Patent  of  the  United  States 

is  as  follows : — 
1.  In  a  phonograph,  the  combination  with 

the  starting  lever  and  the  reproducer  car- 
riage, of  a  hinged  gate,  means  for  latching 

the  gate  closed,  means  for  automatically 
opening  the  gate  when  the  carriage  reaches 
the  end  of  the  record,  and  connections  for 
actuating  the  starting  lever  Avith  the  closing 
and  opening  of  the  gate,  substantially  as 
described. 

2.  In  a  phonograph,  the  combination  with 
the  starting  lever  and  the  reproducer  cai"- 
riage.  of  a  hinged  gate,  means  for  latchinw 

^°  the  gate  closed,  means  carried  by  the  car- 
riage for  automatically  opening  the  gate  at 

a  predetermined  point  in  the  travel  of  the 
carriage,  and  means  connected  with  the 
starting  lever  for  actuating  the  said  lever  in 
one  direction  or  the  other,  operated  by  the 
closing  and  opening  of  said  gate,  substan- 
tiall}'  as  described. 

20 

25 

30 

3.  In  a  phonograph,  the  combination  with 
the  starting  lever  and  the  reproducer  car- 

riage, of  a  stationary  member,  a  hinged  gate  45 
and  means  for  latching  the  same  in  closed 
position,  a  spring  connecting  the  starting 
lever  with  the  stationary  member,  a  rod  con- 

nected to  the  said  lever  and  abutting  the 
gate  when  closed,  the  rod  being  of  siich 
length  as  to  force  the  lever  to  running  posi- 

tion and  tension  the  said  spring  when  so 
abutting  the  gate,  and  means  carried  by  the 
carriage  for  unlatching  the  gate,  substan- 

tially as  described. 
4.  In  a  phonograph,  the  combination  with 

the  reproducer  carriage,  of  a  hinged  gate, 
means  for  latching  the  gate  closed,  means 
tending  to  open  the  gate,  and  means  carried 
bv  the  carriage  for  automatically  releasing 
said  latching  means  to  permit  said  second 
named  means  to  open  the  gate,  substantially 
as  described. 

5.  In  a  phonograph,  the  combination  with 
the  starting  member  and  the  reproducer  car- 

riage, of  a  stationary  member,  a  stylus  mem- 
ber, a  hinged  gate,  means  for  latching  the 

same  in  closed  position,  and  means  tending 
to  open  the  same,  yielding  means  connecting 
the  starting  member  with  the  stationary  70 
member,  a  rod  connected  to  said  starting 
member,  the  said  rod  being  movable  bj^  said 
gate  to  force  the  lever  to  running  position 
and  to  tension  said  yielding  means,  and 

means  carried  by  the  carriage  for  unlatching  ̂ 5 
the  gate  to  permit  the  same  to  be  opened  by 
said  second  named  means,  substantially  as 
described. 

This  specification  signed  and  witnessed 
this  29th  day  of  March,  1909. 

LESLIE  A.  BROWN. 

Witnesses : 
F.  T.  Sherwood, 
N.  E.  Clark. 

50 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
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MENTS, TO  THOMAS  A.  EDISON,  INCORPORATED,  OF  WEST  ORANGE,  NEW  JERSEY, 
A  CORPORATION  OF  NEW  JERSEY. 
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1,036,469. Specification  of  Letters  Patent.         Patented  Aug".  30, 1913. 
Application  filed  April  12,  1S09.     Serial  No.  489,467. 

To  all  whoTYi  it  may  concern: 
Be  it  known  that  I,  Herbert  H.  Dyke,  a 

citizen  of  the  United  States,  and  a  resident 
of  West  Orange,  county  of  Essex,  and  State 

5  of  New  Jersej^,  have  made  a  certain  new  and 
useful  Improvement  in  Phonograph-Repro- 

ducers, of  which  the  following  is  a  descrip- 
tion. 

My  invention  relates  to  phonograph  re- 
10  producers,  and  the  particular  object  of  my 

invention  is  to  provide  an  improved  mount- 
ing for  the  stylus  lever,  whereby  the  same 

may  be  permitted  freely  to  travel  in  a  direc- 
tion transverse  to  the  record  groove  tracked 

15  by  the  stylus. 
My  invention  resides  chiefly  in  an  im- 

proved construction  whereby  this  desirable 
freedom  of  movement  can  be  attained,  which 
construction  will  be  disclosed  in  the  follow- 

20  ing  description  and  claimed  in  the  append- 
ed claim. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings,  forming  part  of  this  specifi- 

cation, in  which  similar  characters  of  refer- 
25  ence  indicate  corresponding  parts  in  the  fig- 

ures. 

FigTire  1  is  a  side  elevation,  partly  in  sec- 
tion, of  a  phonograph  reproducer  showing 

my  invention;  and  Fig.  2  is  a  fragmentary 
30  bottom  view  of  the  same. 

Referring  to  the  drawings,  the  reproducer 
comprises  a  sound  box  body  1  of  the  usual 
form  and  a  diaphragm  2  secured  between 
gaskets  3  by  a  clamping  ring  4  threaded  in 

35  a  depending  flange  of  the  body  1.  The  float- 
ing weight  5  is  pivoted  at  G  to  the  pivot 

block  7,  which  is  pivoted  to  the  body  1  by 
the  usual  screw  8.  The  stylus  lever  9  car- 

ries the  stylus  10,  and  the  lever  9  is  pivoted 
40  on  the  horizontal  screw  or  stud  11,  which  is 

mounted  in  depending  lugs  12.  The  lugs  12 
have  formed  integral  therewith  or  secured 
thereto  an  arm  13  which  extends  parallel  to 
the  under  surface  of  the  floating  weight  5. 

4  5  The  lever  9  is  connected  to  the  center  of  the 

diaphragm  2  by  a  link  1-4,  as  is  usual.  The 
link  14  passes  through  the  passageway  15 
in  tlie  floating  Aveiglit  5.  The  arm  13  has 
formed  integral  therewith  or  secured  thereto 

a  hollow  stud  or  member  16  which  is  rota-  50 
tably  mounted  in  the  floating  weight.  This 
stud  forms  the  pivot  about  which  the  stud 
11  and  stylus  10  carried  by  the  stylus  lever 
are  free  to  rotate  in  a  direction  transverse 
to  the  record  groove.  The  arm  13  between  55 
the  pivot  16  and  the  ears  12  provides  a  ra- 

dius of  such  length  that  the  stylus  10  in  its 
movements  transverse  to  the  record  groove 
will  travel  in  an  arc  of  considerable  flatness, 
whereby  greater  freedom  and  a  more  uni-  60 
versal  movement  of  the  stylus  lever  are  at- 

tained. At  the  same  time  the  pivot  11,  about 
which  the  stylus  lever  oscillates  in  following 
the  vertical  movement  of  the  st5dus  in  track- 

ing the  record  groove,  is  placed  sufficiently  65 
near  the  stylus  end  of  the  lever  9,  so  that 
the  lever  arm  of  the  link  14  will  be  suffi- 

ciently greater  than  the  lever  arm  of  the 
stylus  10  to  provide  for  proi:)er  amplifica- 

tion of  the  vertical  movements  of  the  stylus.  70 
The  stud  16  is  formed  with  a  vertical  lon- 

gitudinal passageway  therethrough,  through 
which  the  link  14  extends.  By  placing  the 
stud  16  in  the  axis  of  the  link  14  and  mak- 

ing the  same  hollow,  the  necessity  of  drilling  75 
a  second  hole  or  recess  in  the  floating  weight 
0  is  eliminated.  The  hollow  stud  16  may 
be  mounted  in  the  floating  weight  in  any 
suitable  way  to  provide  for  the  easy  rota- 

tion of  the  stud.  As  shown  in  the  drawings,  SO 
the  stud  16  is  formed  with  a  screw  thread 
on  its  bore,  which  engages  with  a  screw 
thread  on  tlie  periphery  of  a  thimble  17, 

A^'hich  is  formed  at  the  upjier  end  tliereof 
with  an  annular  flange  18  which  rests  upon  85 
a  boss  19  on  the  upper  surface  of  the  float- 

ing weight  5. 
Having  now  described  my  invention,  what 

1  claim  and  desii'e  to  protect  by  Letters  Pat- 
ent is  as  follows:  90 

In  a  phonograph  reproducer,  the  combi- 
nation with  a  diaphragm,  of  a  floating 

weight  having  a  central  aperture  there- 
through in  line  witli  the  center  of  said  dia- 

phragm, a  stud  having  a  central  aperture  95 
therethrough  mounted  to  rotate  freely  in 
said  aperture,  a  hollow  cylindrical  member 
mounted  within  said  stud  and  secured  tliere- 
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to,  said  member  having  a  flange  upon  its 
upper  end  bearing  upon  the  upper  surface 
of  said  weight,  said  stud  having  an  arm 
upon  its  lower  end  at  right  angles  to  its 
axis,  a  pivot  pin  parallel  to  said  diaphragm 
carried  by  said  arm,  a  stylus  lever  pivoted 
upon  said  pin,  and  a  connection  between 
said  lever  and  diaphragm  passing  through 

the  apertured  stud  and  hollow  member,  sub- 
stantially as  described. 

This   specification   signed   and  witnessed 
this  10th  day  of  April  1909. 

HEEBEET  H.  DYKE. 
Witnesses : 

Dyee  Smith, 

John  M.  Can  field. 

10 

Copies  of  this  patent  may  be  obtained  for  fire  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  WEST  ORANGE,  NEW  JERSEY,  ASSIGNOR 

TO  THOMAS  A.  EDISON,  INCORPORATED,  OF  WEST  ORANGE,  NEW  JERSEY,  A  COR- 
PORATION OF  NEW  JERSEY. 

PHONOGRAPHIC  APPARATUS. 

1,036,470. Specification  of  Letters  Patent.         Patented  Aug.  30, 1913. 
Application  filed  November  3,  1909.     Serial  No.  526,036. 

To  all  whom  it  may  concern: 
Be  it  knoAvn  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  West  Orange,  in  the 

5  county  of  Essex  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 

provements in  Phonographic  Apparatus,  of 
which  the  following  is  a  description. 
My  inventioii  relates  to  phonographic  ap- 

10  paratus,  and  the  object  tliereof  is  to  provide 
a  diaphragm  adapted  to  be  used  in  a  sound 
recorder  or  reproducer,  but  particularly  in 
the  former,  and  having  such  qualities  as  to 
cause  it  to  vibrate  truly  in  accordance  with 

15  the  sound  waves  to  be  recorded  or  repro- 
duced, when  mounted  in  a  suitable  sound 

recorder  or  reproducer. 
My  invention  also  consists  in  a  sound  re- 

corder  or   reproducer   having   such   a   dia- 
20  phragm  as  an  element  thereof. 

It  has  heretofore  been  proposed  to  manu- 
facture diaphragms  from  a  large  number 

of  substances,  among  which  copper  and  other 
metals,  glass,  mica,  felt,  fiber,  paper  stock 

25  and  thin  wood  may  be  mentioned.  None  of 
these  substances  possesses  all  the  attributes 
necessary  for  the  perfect  diaphragm.  In 
the  case  of  diaphragms  made  from  sub- 

stances which  do  not  occur  in  nature  in  such 

30  a  form  that  they  can  be  directly  used  for 
the  purpose,  as  metals,  glass,  etc.,  internal 
and  local  stresses  are  bound  to  occur,  so 
that  the  thin  elastic  disk  constituting  the 
diaphragm  necessarily  has  an  uneven  and 

35  buckled  surface,  each  minute  buckle  or  por- 
tion of  different  tension  vibrating  independ- 

ently when  the  disk  is  vibrated  as  a  dia- 
phragm resulting  in  the  produtcion  of  for- 

eign noises.    In  the  case  of  mica,  the  struc- 
40  ture  is  such  that  the  best  results  can  not  be 

obtained.  In  the  case  of  wood,  birch  bark, 
etc.,  the  grain  and  natural  formation  of  the 
same  render  them  unable  to  vibrate  in  per- 

fect accordance  with  the  sound  waves  to  be 
45  recorded  or  reproduced. 

*     I  overcome  the  difficulties  above  noted  by 
rthe  use  of  cork  as  a  diaphragm  material. 
I  Cork  is  a  substance  which  is  absolutely  free 
I  from   internal   stresses   or   distortions,   and 

5j|  which  is  not  striated  or  foliated,  or  other- 
ij  wise  rendered  uneven  in  its  structure.    Pref- 

jf/    erably,  the  diaphragm  is  cut  from  a  section 

"    of  the  bark  taken  at  right  angles  to  the  di- 

ameter of  the  tree,  so  that  the  small  holes 
or  pits  which  are  found  in  cork,  and  which  55 
extend  radially  outward  when  the  bark  is 
in  position  on  the  tree,  will  extend  trans- 

versely of  the  diaphragm.    A  cork  may  be 
obtained  in  which  these  openings  are  very 
fine  and  slight,  and  this  material  should  be  60 
used  for  the  manufacture  of  diaphragms. 
If  diaphragms  are  made  from  cork  of  poorer 
qualit}^,  in  this  respect,  having  a  number  of 
holes    or     air    passages    extending    there- 

through, the  proper  operation  of  the  dia-  65 
phragm  will  be  interfered  with.     The  dia- 

phragm should  be  sufficiently  thick  to  have 
the  requisite  firmness.     I  have  obtained  the 
best   results   with   a   diaphragm  having   a 
thickness  of   at  least  one-sixteenth   of   an  70 
inch. 

Reference  is  hereby  made  to  the  accom- 
pan5ang  drawings,  forming  part  of  this 

specification,  in  which — 
Figure  1  represents  a  central  vertical  sec-  75 

tion   through   a   phonograph  recorder   em- 
bodying my  invention.    Fig.  2  is  a  bottom 

plan  view  thereof. 
In  the  drawings,  the  diaphragm  1  is 

mounted  in  the  sound  box  2  between  gaskets  80 
3  or  in  any  other  well  known  manner.  The 
recording  stylus  4  is  mounted  in  a  holder  5 
which  is  attached  to  the  center  of  dia- 

phragm 1  in  a  well  Icnown  manner. 
Having  now  described  my  invention,  what  85 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows : 

In  apparatus  of  the  class  described,  the 
combination  with  a  phonographic  sound 
box,  of  a  cork  diaphragm  mounted  therein  90 
and  firmly  secured  thereto  adjacent  its  pe- 

riphery, a  stylus,  and  means  for  connecting 
said  stylus  to  said  diaphragm,  said  dia- 
IDhragm  being  free  from  large  pits  or  open- 

ings, being  cut  on  a  section  substantially  at  95 
right  angles  to  the  direction  of  the  pits 
therein,  and  having  sufficient  thiclcness  to 

be  firm  and  substantially  fi'ee  from  air 
passages  therethrough,  substantially  as  de- 

scribed. 100 
This  specification  signed  and  witnessed 

this  1st  day  of  November  1909. 
THOS.  A.  EDISON. 

Witnesses : 
Dyer  Smith, 

John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  M.  EVANS,  OF  WESTPORT,  CONNECTICUT. 

AMPLIFIER  FOR  TALKING-MACHINES. 

1 ,0oG,474.  Specification  of  Letters  Patent.         Patented  Allg'.  30, 1913. 
Application  filed  Febnxary  25,  1911,  Serial  No.  610.882.     Renewed  January  16,  1912.     Serial  No.  671.531. 

To  all  vhom  it  vicu/  concern: 
Be  it  known  that  I,  jA:\rEs  M.  Evaxs,  citi- 

zen of  the  United  States,  residing  at  West- 
port,  Connecticut,  have  invented  certain 

5  new  and  useful  Improvements  in  Amplifiers 

for  Talking'-Macliines,  of  which  the  follow- 
ing is  a  sj)ecifica(ion. 

My  said  invention  relates  mainly  to  ampli- 
fiers of  sound  reprfxlucing  or  talking  ma- 

10  chines,  its  object  being  to  deliver  the  ampli- 
fied sound  waves  with  uniform  and  equal 

disti-ibution  and  -without  interference  or 
distortion,  into  the  surrounding  atmosphere. 
The  form  of  amplifier  which  I  have  de\ised 

15  for  these  purposes  also  is  well  adapted  to  a 
form  of  musical  instrument  at  once  compact 
and  ccmvenienl,  and  su.sceptible  of  orna- 
mentation. 

It    is    illustrated    in    the    accompanying 
20  drawings,  in  which, 

Figure  1  shoAvs  a  central  vertical  section 
of  the  instrument;  and  Figs.  2  and  3  ele- 

vations of  details. 
In  Fig.  1  at  A  is  indicated  the  wall  of  a 

25  cylindrical  case,  which  incloses  the  main 
l)art  of  the  apparatus.  In  its  upper  part  is 
shown  the  turn-table  D,  mounted  on  its 
Acrtical  shaft,  which  is  rotated  by  any  suit- 

able motor,  located  in  the  space  F,  within 
30  (he  inner  shell  of  the  amplifier.  The  case 

has  a  cover  B.  and  beneath  it  is  shown  the 
ordinaiy  s(!und  box  C.  on  the  end  of  a  tone 

arm  made  in  two  parts,  E  and  E',  swiveled 
at  K.     The   lower  fixed   part  is  connected 

35  with  the  apex  of  the  amplifier  as  shown  in 
Fig.  1.  This  tone  arm,  as  usual,  may  act  to 
some  extent  as  an  amplifier,  but  my  ampli- 

fier proper  is  shown  distinct  therefrom. 
This    consists    of    two    approximately    bell 

40  siiaped  shells  corresponding  to  each  other 

in  shape  and  ai'rangement,  and  located,  one 
within  the  other,  whereby  they  form  a 
corresponding  sound  amplifying  space, 
throughout  the  wdiole  extent  of  the  amplifier 

45  from  inlet  to  exit,  and  exclusively  control- 
ling the  sound  waves  in  the  space  between 

the  walls  to  their  final  discharge  into  tlie 
atmosphere.  Further,  this  sound  amplify- 

ing space  (of  corresponding  approximatelv 
50  bell  shape)  increases  toward  the  exit  in  two 

dimensions :  first  in  thickness,  that  is  to  say, 
in  distance  between  the  walls,  and  also  in 
general  diameter,  or  across  the  bell.  The 
outer  shell  is  supported  on  a  horizontal  wall 

or  bar  in  the  case,  and  the  inner  (not  re-  55 
lied  upon  for  vibration)  rests,  at  its  outer 
edge,  on  the  annular  base  of  the  casing.  By 
reason  of  this  continually  expanding  space 
between  walls  which  correspond  in  shape 
and  position,  from  inlet  to  outlet  of  the  vi-  60 
bratiug  air  therein,  the  interference  and  dis- 

tortion of  sound  Avaves  are  dimini.shed  and 
the  tone  improved. 

This    c(mstruction    admits,    as   shown    in 
Fig.  1,  of  a  lateral  discharge  at  all  points  65 

and  e<pialh'  into  the  atmosphere.     It  also 
admits   of   a   shorter   or  lower   instrument, 
without  protruding  horn.     It   also,  in  the 
construction  and  organization  of  the  appa- 
i-at us,  locates  the  sound  producing  devices  70 
at  the  inlet  end  of  the  amplifier,  and  leaves 
the  discharge  end  unob.structed  without  sac- 

rifice   of    compactness.     This    construction 
also    (as  it  includes  the  motor  within  the 
jacketed    space   of   the   bells)    deadens    the  75 
sound  of  the  motor,  as  well  as  conceals  it,  in 
space  otherwise  unused. 

Figs.    2    and    3    .show    more    clearly    the 
swiveled  joint  of  the  tone  arm. 

I  claim:  80 

1.  In  a  talking  machine,  an  amplifier  com- 
posed of  two  flai'ing  shells  or  walls,  one 

within  the  other,  providing  a  space  between 
the  inner  faces  of  the  walls  extending 
throughout  the  length  of  the  amplifier,  .said  85 

walls  being  arranged  in  i-elation  to  each 
other  to  act  upon  the  sound  waves  through- 

out tiie  entire  length  of  the  amplifier  and  to 
discharge  them  circumfrentially  into  tlie  at- 

mosphere in  combination  with  the  sound  90 
l^roducing  device  in  connuuniratiou  with  the 

iidet  end  of  the  amplifiei'. 
2.  In  a  talking  machine,  an  amplifier  com- 

prising a  double  walled  horn  providing  a 
sound  space  between  the  walls,  a  tone  arm  95 
connected  directly  to  the  double  walled  por- 
ti(m  at  the  inlet  end  of  the  amplifier,  the 
discharge  end  of  the  walls  being  open  for 
the  emission  of  the  sound  waves  circunifer- 
entially  of  the  amplifier,  substantially  as  de-  100 
scribed. 

3.  In  combination  with  a  cabinet,  an  am- 
plifier located  therein  having  double  walls 

and  of  bell  shape,  the  upper  end  of  the  am- 
plifier being  arranged  stibstantially  cen-  105 

h'ally  of  the  cabinet,  and  the  lower  end  of 
the  bell  extending  ]ieripherally  ai'ound  the 
base  and  opening  into  the  room,  and  a  tone 
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arm  directly  connected  to  the  double  walled 
portion  of  the  amplifier  at  the  inlet  end, 
substantially  as  described. 

4.  In  a  talking  machine,  a  cabinet,  a  dou- 
ble walled  amplifier  arranged  within  the 

cabinet  and  intermediate  of  the  top  and  bot- 
tom thereof,  driving  means  located  beneath 

the  lower  wall  of  the  amplifier  whereby  its 
sound  is  muffled,  an  axial  shaft  therefrom 

and  a  turn  table  thereon  above  said  ampli- 
fier, and  a  tone  arm  connected  to  the  am- 

plifier, substantially  as  described. 
In  testimony  whereof,  I  affix  my  signa- 

ture in  presence  of  two  witnesses. 
JAMES  M.  EVANS. 

Witnesses : 
F.  L.  MmoLETON, 
Edwin  S.  Clarkson. 

10 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 

I 
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Ul^TED  STATES  PATENT  OFFICE. 
PEYTON  J.  HENRY,  OE  CHARLOTTE,  NORTH  CAROLINA. 

TALKING-MACHINE  ATTACHMENT. 

1,036,193. Specification  of  Letters  Patent.  Patented  Aug'.  30, 1913. 

Application  filed  October  18,  1911.     Serial  No.  655,261. 

To  all  tohoin  it  may  concern: 
Be  it  known  that  I,  Peyton  J.  Henkt, 

a  citizen  of  the  United  States,  residing  at 

Charlotte,  in  the  county  of  Mecklenbiu-fj 
5  and  State  of  North  Carolina,  have  invented 

new  and  n.seful  Improvements  in  Talking- 
Machine  Attachments,  of  which  the  follow- 

ing is  a  specification. 
This  invention  relates  to  an  attachment 

10  for  talking  machines,  the  object  of  the  in- 
vention being  to  provide  a  damper  and 

modulator  of  .simple,  cheap  and  efficient  con- 
struction, which  may  be  readily  attached 

to  the  sound-box  of  a  machine  for  dampen- 
15  ing  and  regulating  the  sound-producing 

mechanism  at  will  and  eliminating  the 
harshne.ss  and  squeakiness  of  the  sounds 
sometimes  produced  and  at  the  .same  time 
rendering  the  enunciation  of  the  sound-pro- 

20  ducing  mechanism  clearer  and  more  dis- 
tinct. 

A  further  object  of  the  invention  is  to 
provide  a  device  of  this  character  which 
may  be  employed  for  governing  the  vibra- 

25  tious  of  the  diaphragm  and  stylus-arm  to  a 
greater  or  less  extent  without  injury  thereto, 
which  may  be  thrown  out  of  operation  with- 

out removal  from  the  sound-box  when  de- 
sired, and  which  may  be  attached  to  and  de- 

30  tached  from  the  sound-box  in  a  ready  and 
convenient  manner. 

The  invention  consists  of  the  features  of 
construction,  combination  and  arrangement 
of    parts   hereinafter    fully    described    and 

35  claimed,  reference  being  had  to  the  accom- 
panying drawings,  in  which: — 

Figure  1  is  a  front  elevation  of  the  soiuid- 
box  of  a  talking  machine  with  my  device  at- 

tached thereto.     Fig.  2  is  a  sectional  plan 

40  A'iew  of  the  same.  Fig.  3  is  a  detail  section 
through  the  bracket  and  damper  and  show- 

ing the  adjusting  .screw.  Fig.  i  is  a  perspec- 
tive view  of  the  device  detached. 

Referring  to  the  drawings,  1  designates 
45  the  sound-box  of  a  graphophone  or  similar 

talking  instrument:  2  the  vibrating  dia- 
phragm or  disk  thereof:  and  3  the  stylus- 

carrying  arm  whicli  communicates  vibra- 
tory motion  to  the  disk. 

^0  The  attachment  comprises  a  longitudi- 
nally bowed  bracket  4.  formed  of  a  strip 

of  spring  metal,  and  which  is  provided  with 
rearwardly  projecting  jaws  5  to  embrace 
the  opposite  sides  of  die  sound-box  and  in- 

^^  wardly  projecting  fingers  6  to  engage  the 
rear  of  the  sound-box,  whereby  the  bracket 

is    clamped    in    position.      The    bracket    is 
adapted  to  extend  transversely  across  the 
front  of  the  sound-box  and  may  be  applied 
and  detached  b}^  a  transverse  sliding  move-  qq 
ment,  as  will  be  readily  understood.     The 
central  portion  of  the  body  of  the  bracket 
has    fixed    thereto   an    internally    threaded 
bearing  7  through  which  passes  an  adjust- 

ing screw  8  having  at  its  outer  end  a  milled  35 
head  or  finger  piece  9.     The  inner  end  of 
the  screw  carries  a  damper  10,  swiveled  to 
the  screw  and  provided  with  a  layer  11  of 
felt   or   other   suitable   soft   material.      By 

means  of  the  screw  the  damper  ma}''  be  ad-  jq 
justed  inwardly  to  bear  with  greater  or  less 
pressure  upon  the  diaphragm,  to  regulate 
its  degree  of  vibration  to  any  desired  ex- 

tent.    A  stop  shoulder  12  is  provided  on 
the  screw  to  engage  the  bracket,  whereby  75 
inward  movement  of  the  screw  is  limited, 
so  that  the  damper  cannot  be  adjusted  to 
bear  to  an  injurious  extent  against  the  dia- 

phragm.     The   swivel   connection    between 
the  screw  and  damper  permits  the  screw  to  go 
be    turned    independently    of    the    damper 
Avhen    the    latter    contacts    with    the    dia- 

phragm,  thus  preventing  rotary  motion  of 
the  damper  and   consequent  injury  to   the 
diaphragm.     .V  dampening  arm  or  projec-  85 
lion  12'  is  carried  by  the  body  portion  of 
the  bracket   and  has  "its  inner  end   14  ar- 

ranged to  project  between  the   diaphragm 
and  stylus-arm  when  the  bracket  is  applied 
in   position.     This  dampening  arm   is   ad-  90 
justable  into  engagement  with  the  stylus- 
carrying  arm  when  the  damper  is  adjusted 
into  engagement  with  the  disk,  through  the 
outward  bowing  of  the  body  of  the  bracket 
under    the    resistance    set    up    hy   the    dia-  95 
phragm,  whereby  the  extent  of  vibration  of 
the  stylus-arm  may  also  be  varied  to  the 
desired  degree.     It  will  thus  be  seen  that 
the  amplitude  of  the  vibrations  of  both  the 
diaphragm    and    the    stylus-arm    may    be  100 
simultaneously   regulated,    and    the    sound- 
producing    mechanism    thus    dampened    or 
modulated    to    vary    the    volume    of   sound 
of  the  instrument  as  occasion  or  fancy  may 
require,  whereby  the  harshness  and  squeaki-  105 
ness   of   tone   sometimes   produced   may  be 
eliminated  or  reduced  to  a  material  extent 
and  the  sound  modulated  to  regulate  the 
tone.    The  instrument  may  also  thus  be  con- 

trolled to  regulate  the  enunciation  and  in-  110 
crease  the  distinctness  of  talking  tones. 

The  device  may  be  readily  and  conven- 
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iently  applied  to  and  removed  from  the 
sound-boxes  of  talking  instruments  of  the 
character  described,  is  simple  and  inexpen- 

sive in  construction,  and  is  adapted  to  effi- 
5  ciently  perform  the  desired  functions. 

Having    thus    described    the    invention, 
what  I  claim  as  new  is: 

The  combination  with  a  sound-box  and 

its  diaphragm,  of  a  stylus-arm,  a  modulator 
10  compiising  a  bracket  adapted  to  terminally 

engage  the  sound-box  and  extend  diametri- 
cally thereof,  said  bracket  being  provided 

Avith  a  threaded  bearing,  an  adjusting  screw 
engaging  said  threaded  bearing,  a  clamper 

1-5  swiveled  to  the  screw  and  adapted  to  en- 
gage   the    diaphragm,    said    damper   being 

provided  with  a  contact  surface  of  soft  ma- 
terial, and  an  angularly  bent  resilient 

damper  arm  secured  at  one  end  to  the 
bracket  and  having  its  free  end  arranged 
at  an  angle  thereto  and  parallel  with  the 
surface  of  the  diaphragm,  said  arm  being 

adapted  to  engage  the  stylus-arm  and  to  be 
adjusted  ynth  the  dampening  device  by 
means  of  the  screw  to  vary  its  dampening 

pressure. In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

PEYTON  J.  HENRY. 
Witnesses : 

J.   P.   GxiRlUSON, 

W.  R.  Henry. 

20 

25 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
LOUIS  LUMIERE,   OF  LYOW,   rEANCE,   ASSIGNOR  TO  VICTOR  TALKING  MACHINE   COM- 

PANY, OF  CAMDEN,  NEW  JERSEY,    A  CORPORATION  OE  NEW  JERSEY. 

ACOUSTICAL  INSTRUMENT. 

1,036,529. Specification  of  letters  Patent.         Patented  Aug.  30, 1913. 
Original  application  filed  June  30,  1S09,  Serial  No.  505,149.     Divided:  and  this  application  filed  March  26, 

1910.     Serial  No.  551,638. 

To  all  whom  it  may  concern: 
Be  it  knoTvn  that  I,  Louis  Lumiere,  a 

citizen  of  the  Republic  of  France,  residing 

at  L^'on,  in  the  Republic  of  France,  have 
5  invented  certain  new  and  useful  Improve- 

ments in  Acoustical  Instruments,  of  "\vhich 
the  following  is  a  full,  clear,  and  complete 
disclosure. 

Tins  invention  relates  to  improvements  in 
10  acoustical  instruments,  such  as  telephones, 

microjihones,  sound  recording  and  repro- 
ducing machines,  and  musical  instruments 

in  general,  and  the  present  ap])lication  is  a 
division  of  an  application  filed  bv  me  Jime 

15  20.  1909,  Serial  Number  505.149. 

As  applied  to  sound  recording  and  repro- 
ducing ajDparatus,  my  invention  relates  more 

particular!}^  to  that  part  of  the  instrument 
which  is  generally  known  as  the  diaphragm, 

20  or  the  bodv  which  in  the  process  of  sound 
recording  is  thrown  into  vibration  by  the 
sound  waves,  and  the  vibrations  of  which 
are  traced  and  recorded  by  means  of  a  stjdus 
in  the  original  record,  while  in  tlie  process 

25  of  reproduction  the  diaphragm,  (as  a  general 
rule,  the  diaphragm  of  a  separate  machine) 
is  thrown  into  corresponding  vibrations  by  a 
stylus  to  which  it  is  attached,  being  made  to 
follow  the  undulations  in  the  recoi'd. 

30  My  invention  also  relates  to  the  sound 
box  in  which  said  diaphragm  is  mounted. 

The  object  of  my  invention  is  to  provide 

a  diaphragm  and  a  mounting  thei-efor.  by 
means  of  which  sounds  may  be  faithfully 

35  recorded  and  rej^roduced,  which  will  be 
sensitive  to  sound  waves  and  by  the  use  of 
which  the  reproduction  of  sound  will  be  im- 

proved and  amplified. 
Further  objects  of  my   invention    are   to 

40  increase  the  rejn'oducing  surface  of  a  dia- 
phragm, and,  at  the  same  time,  to  place  the 

entire  surface  under  a  tension,  (preferably 
torsional),  to  make  it  sensitive:  to  increase 
the  active  surface  of  a  diaphragm  of  a  cer- 

45  tain  given  diameter;  to  increase  the  diam- 
eter of  the  diaphragm  witlii.iit  making  it 

liable  to  vibrate  in  parts,  or  to  .set  up  nodes 
or  inactive  portions  in  the  dia])hragm,  or. 
in  other  words,  to  substantially  increase  the 

50  size  of  the  diaphragm  and.  at  the  same  time, 
have  it  vibrate  throughout;  to  construct  a 
diaphragm  having  a  plurality  of  sound  re- 

sponsive elements,  each  of  which  is  sub- 
jected to  a  molecular  tension,  and  to  sub- 

ject each  of  a  plurality  of  sound  responsive  55 
elements  to  a  molecular  tension  to  increase 
the  sensitiveness  thereof  and  to  cause  them 
to  vibrate  as  a  whole. 

Further  objects  of  m}-  invention  will  be 
found  in  the  specification  and  claims  below.  60 

The  invention  consists  in  a  diaphragm  for 
acoustical  instruments,  having  one  or  more 
freely  resilient,  sound  responsive  surfaces 
or  elements,  which  have  been  brought  into  a 
condition  of  molecular  stress,  of  an  aggre-  65 
gate  superficial  area  substantiallj^  larger 
than  the  surface  of  a  plane  disk  of  the 
same  diameter,  and  in  a  recorder  or  repro- 

ducer in  which  said  diaphragm  is  mounted. 
It  is  found  that  the  effect  of  bringing  the  70 

surfaces  of  a  vibrating  body  into  a  condi- 
tion of  molecular  stress  bj'  torsion,  is  to  re- 
duce to  a  minimum  the  tendency  of  the  vi- 

brating body  (o  form  nodes  during  opera- 
tion, so  that  the  surface  or  .surfaces  of  the  75 

diaphragm  will  vibrate  as  a  whole  and  will 
not  produce  the  disagreeable  effect  which  is 
technicalh'  known  as  blasting  or  shattering. 

One  construction  of  diaphragm  made  ac- 
cording to  this  invention   and  the  method   80 

of  making  it  is  illustrated  in  the  accompany- 

ing drawings,  in  which  : — 
Figure  1  shows  a  folded  strip  of  material 

from  which  the  improved  diaphragm  may 
be  made;  Fig.  2  is  a  plan  view  of  a  modified  85 
form  of  folded  strip  of  material  from  which 
a  diaphragm  may  be  made;  Fig.  3  is  a 
plan  view  of  the  cliaphragm ;  Fig.  4  is  a  sec- 

tional elevation  of  the  diaphragm;  Fig.  5 
is  a  sectional  elevational  view  of  a  slightly 
modified  form  of  diaphragm;  Fig.  fi  is  a 
diagram  to  illustrate  the  way  in  which  thb 
surfaces  or  elements  of  the  diaphragm  are 
twisted ;  Fig.  7  is  an  elevation  of  a  sound 
reproducing  machine  fitted  with  the  dia- 

phragm made  in  accordance  with  this  inven- 
tion and  illustrates  a  convenient  method  of 

carrying  the  diaphragm  and  connecting  it 
to  the  .stvlns  bar;  and  Fig.  7*  is  a  sectional 
detail  portion  of  Fig.  7.  Fig.  8  is  a  plan  lOO 
view  of  the  machine  shown  in  Fig.  7;  Fig. 
9  is  a  side  elevational  view  partly  in  section 
of  a  modified  form  of  sound  reproducing 

machine  proA'ided  with  my  invention.     Fig. 

90 

95 
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10  is  an  enlarged  view,  partly  in  section,  of 
the  diaphragm  and  stylns  bar  mounting 
shown  in  Fig.  9;  and  Fig.  11  is  a  bottom 
plan  view  of  the  reproducer  shown  in  Fig.  9. 

5  According  to  one  method  of  carrying  ont 
this  invention,  a  diaphragm  is  constructed 
so  that  it  represents  the  form  shown  in  Figs. 
1,  3  and  4  of  the  accompanying  drawings,  in 
which  the  whole  surface  of  the  diaphragm 

10  on  either  side  consists  of  a  pluiiality  of  ele- 
ments reversely  flexed  to  form  a  fan-like  se- 

ries of  radially  disposed  ridges  and  furrows, 
the  ridges  on  one  side  of  the  diaphragm  cor- 

responding to  the  furrows  on  the  other  side 
of  the  diaphragm,  and  the  furrows  grad- 

ually widening  out  and  becoming  less  deep 
as  they  approach  the  edge  of  the  diaphragm 
imtil  at  its  perimeter  the  diaphragm  lies  in 
one  plane.  The  elements  forming  the  sides 

of  the  ridges  and  fin-rows  pro\'ide  the  de- 
sired freely  resilient  sound  responsi^-e  sur- 

faces. A  diaphragm  of  this  form  may  be 
obtained  by  folding  or  plaiting  a  .au.lbstun- 
tialUr  rectangular  strijr  oLpap-er  1.  or  other 

25  suitable  material  in  the  manner  shown  in 
Fig.  1.  The  length  of  the  strip  of  material 
before  folding  should  be  substantially  the 
length  of  the  circumference  of  the  dia- 

phragm to  be   formed  therefrom,   and  the 
30  width  of  the  striji  should  be  substantially 

equal  to  the  radius  of  the  said  diaphragm. 
When  the  strip  has  been  plaited  or  folded 
in  the  manner  above  described  and  shown, 
the  ends  2  and  3  should  be  brought  together 

35  and  secured  to  each  other  in  any  suitable 
manner.  At  this  stage  of  the  process  or 

method,  the  strip  will  present,  roughl}' 
speaking,  the  apiDearance  of  a  cylinder  hav- 

ing fluted  sides.     This  strip  of  material  is 
40  then  pressed  clown  and  forced  to  assume  the 

form  shoAvn  in  Figs.  3  and  4,  one  edge  of  the 
strip  being  crimped  together  at  the  center, 
and  the  other  edge  forming  the  perimeter ; 
the  radial  ridges  and  furrows,  or  plaits  be- 

45  ing  closest  together  and  of  greatest  depth  at 
the  center,  and  gradually  opening  out  and 
flattening  toward  the  edge  where  the  dia- 

phragm may  be  held  in  one  plane  between 
clamping  rings,  as  shown  in  Figs.  7  to  11. 

50  In  Fig.  3  the  diaphragm  is  designated  as  4 
and  the  elements  forming  the  plaits  or 
ridges  and  furroAvs  are  designated  b}^  the 
numeral  5.  The  diaphragm  4  thus  formed 
in  the  manner  above  described  will  be  seen 

55  to  have  a  surface  formed  wholly  of  a  nudli- 
plicity  of  flexed  sound  responsive  elements, 
reversely  sloped  or  angled  to  each  other, 
forming  dihedral  ridges.  The  surface  of 
the  diaphragm  will  consist  of  a  surface  com- 

60  prising  salient  radial  angled  surfaces,  and 
radial  reentrant  angled  surfaces.  Any  sec- 

tor of  the  surface  will  have  a  fan-like  for- 
mation. To  the  center  of  the  diaphragm,  is 

attached,   in  any  suitable  manner,   the  re- 
65  cording  or  reproducing  stylus  6,  as  the  case 

may  be.  As  shown  in  Fig.  4,  the  diaphragnt 
is  for  use  with  or  for  a  record  having  an  up 
and  down,  or  vertical  cut,  since  the  dia- 

phragm is  directly  provided  with  a  stylus  at 
its  center.  For  making  the  attachment  be- 

tween the  stylus  and  diaphragm,  or  be- 
tween the  connection  between  the  stylus 

and  the  diaphragm,  I  prefer  to  bevel  off 
the  inner  eclge  of  the  diaphragm  as  par- 

ticularly shown  in  Figs.  2,  9  and  10. 
The  stylus  G  may  be  secured  directly  to  the 
inner  edges  of  the  elements  of  the  dia- 

phragm by  being  cemented  or  glued  thereto 
in  the  manner  shown  in  Fig.  4,  or  it  may  be 
secured  in  place  by  means  of  nuts  7,  as  will 
be  more  particularly  described  below,  in 
connection  with  the  form  of  a^Dparatus 
shown  in  Figs.  5,  9  and  10.  The  stylus  (i 
may  also  be  surrounded  by  rings  of  stifl! 
paper  8,  secured  on  either  side  of  the  dia- 

phragm at  the  center  thereof  to  give  it  addi- 
tional rigidity  at  that  point.  I  do  not,  how- 

ever, limit  m3'self  to  this  form  of  connec- 
tion. The  effect  of  constructing  the  dia- 

phragm in  this  manner,  is  that  the  whole 
diaphragm,  i.  e.,  the  surface  of  each  element 
of  each  ridge  and  furrow  is  under  jGolecular 
stress,  produced  by  torsion,  but  the  sides  of 
the  ridges  and  furrows  are  twisted  out  of 
the  plane  in  which  they  lie  at  the  center  oi 
the  diaphragm  into  a  plane,  practicallj^  at 
right  angles  thereto,  at  the  circumference  of 
the  diaphragm.  I  have  further  found  that 
in  a  diaphragm  produced  b}^  this  means,  the 
tendency  of  the  vibrating  body  to  form 
nodes  during  operation  is  reduced  to  a  mini- 

mum. The  surface  of  each  of  the  elements 

composing  this  diaphragm  being  helicuidal, 
and  since  each  point  in  the  vibrating  body, 
as  it  moves,  follows  a  direction  normal  to 
the  tangential  plane  at  this  point,  the  result 
is  that  the  direction  of  movement  is  different 
for  each  point  that  has  to  be  considered  so 
that  the  formation  of  nodes  is  practically 
impossible.  It  is  obvious,  of  course,  that 
the  same  condition  of  molecular  stress  would 

be  produced  upon  twisting  a  sheet  of  ma- 
terial which  naturally  possessed  a  helicoidal, 

or  other  than  plane,  form  so  as  to  take  up  a 
position  in  a  true  plane,  or  other  helicoidal 
form  of  different  pitch. 

The  diagram  shown  in  Fig.  6,  illustrates 
clearly  the  torsion  which  is  applied  to  each 
of  the  multiple  surfaces  or  elements  of  the 
diaphragm  when  the  strip  of  material  is 
made  to  take  up  the  fcn-m  shoAvn  in  Figs.  3 
and  4  from  the  form  shown  in  Fig.  1.  In  this 

diagram  5'  represents  a  thin  flat  sheet  of 
elastic  material,  such  as  is  formed  by  each 
of  the  several  folds  or  plaitings  of  the  strip 

shown  in  Figs.  1  and  2.  If  the  tv>^o  ends  of 
this  sheet  ai'e  turned  in  opposite  directions, 
as  indicated  by  the  arrows,  and  is  made  to 
take  up  the  position  shown  in  dotted  lines, 
it   is   found   that   a   verv   resilient  bodv   is 
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I formed,  which  is  capable  of  vibrating  more 
readily,  and  is  more  sensitive,  i.  e.,  more 
sound  responsive  in  its  nevr  position  than  it 
was  before.  This  is  probably  due  to  the 

5  molecular  stress  which  is  imparted  to  it  by 
this  twisting  action. 

It  Avill  be  clear  that  each  of  the  surfaces 
or  folds  5,  of  the  diaphragm  illustrated  in 
Figs.  3  and  4  is  in  the  same  condition  of 

10  molecular  stress,  as  the  sheet  5'  in  Fig.  6. 
The  width  of  the  folds  6,  relative  to  the 

breadth  of  the  strip  in  which  they  are  made, 
may  vary;  but  I  have  found  a  convenient 
proportion  to  adopt  when  making  the  dia- 

15  phragm  of  paper  is  about  10  to  1,  so  that 
each  fold  of  the  strip  is  10  times  as  long  as 
wide. 

T  have  found  that  in  a  diaphragm  having 
multiple    resilient    surfaces    such    as    that 

20  above  described,  a  greatly  improved  repro- 
duction can  be  obtained.  INIoreover,  a  dia- 
phragm constructed  in  the  manner  above 

described  can  be  usefully  made  of  consider- 
ably greater  diameter  than  has  heretofore 

25  been  possible.  Experience  has  seemed  to 
prove  that  a  plane  diaphragm  of  mica,  or 
other  material,  such  as  is  used  at  the  x^res- 
ent  day,  if  made  of  more  than  about  three- 
and-a-half  inches  in  diameter,  loses  in  qual- 

30  ity  of  reproduction,  the  reproduction  be- 
coming less  musical  and  there  being  a  lia- 

bilitj^  to  what  there  is  technically  known  as 
"  shattering,"  due  probably  to  the  dia- 

phragm not  vibrating  as  a  whole,  ?".  e.,  to  the 35  setting  up  of  nodes  in  the  diaphragm.  I 
have  found,  however,  that  I  am  able  to  make 

a  diaphragm  according  to  the  present  in- 
vention, as  large  as  ten  inches  or  more  in 

diameter,  without  iuipairing  the  quality  of 
40  the  reproduction,  and  by  means  of  this  dia- 

phragm, I  at  the  same  time,  attain  a  much 
greater  volume  of  sound  than  with  the 
smaller  diaphragm.  This  amplification  of 
the  sound,  I  believe  to  be  due,  not  only  to 

45  the  increased  diameter  of  the  diaphragm, 
liut  also  to  the  increased  surface  area  of  the 
diaphragm  produced  in  the  construction 
above  described,  by  the  plaitings  or  crimp- 
ings  or  folds  in   the  material   of  the   dia- 

50  phragm:  this  appears  to  have  the  effect  of 
puttitig  into  motion  a  greater  volume  of  air 
and  so  increasing  the  volume  of  sound. 
A  diaphragm  having  freely  resilient 

sound   responsive   surfaces  brought   into   a 
55  condition  of  molecular  stress,  preferably  by 

torsion,  and  also  of  an  aggregate  area  sub- 
stantially larger  than  a  plane  disk  of  the 

same  diameter  may  of  course  be  produced 
in  other  waA's  than  that  above  described.    I 

^0  have  found,  however,  that  the  above  de- 
scribed method  is  a  convenient  one  for  mak- 

ing the  diaphragm. 
Tlie  advantage  arising  from  the  use  of  a 

diaphi'agm  constructed  as  above  described, 
^^  is  that  the  volume  of  sound  produced  is  suffi- 

70 

cient  to  enable  me  to  dispense  with  the  usual 
amplifying  horn,  and  in  this  Avay,  much  of 
the  metallic  and  hollow  character  usually 
associated  with  talking  machine  reproduc- 

tions is  eliminated. 

Diaphragms  may  be  made  according  to 
this  invention,  of  am^  suitable  elastic  ma- 

terial, such  as  paper,  (which  may  be  var- 
nished if  desired),  card,  celluloid,  metal,  or 

the  like,  and  the  surface,  or  surfaces,  of  the  75 
diaphragm,  or  elements  composing  the 

vibrating  bodj-,  may  be  put  imder  tension 
by  any  suitable  means. 

One   means   of  mounting  the   stylus  bar 

and  diaphragm  in  an  operative  position  par-    go 
ticulariy   for  use   with   a  record   having  a 
record  of  sound  in  the  form  of  a  groove 
having    lateral    undulations    in    the    walls 
thereof    is    shown   in    Figs.    7    and    8.     In 
this  case,  the  diaphragm  4  is  held  at  the    35 
edges  by  clamping  rings  9  and  10,  and,  to 
the  front  ring  9,  may  be  secured  a  small 
trumpet  11  for  directing  the  sound  waves. 
The  clamjiing  ring  10  is  fixed  to  a  suitable 
backing  ring  12,  having  radial  arms  13  by   90 
wliich  the  same  is  carried  by  a  tube  14  which 
is  capable  of  turning  freely  in  the  bearings 
15 — 15,  of  the  swinging  arm  16,  pivoted  at 
17   u]-)on    a   rigid  bracket   18,   fixed   to   the 
cabinet  19.    The  cabinet  19  is  provided  with   95 
a  suitable  mechanism  for  rotating  the  turn- 

table 20  upon  which  a  record  21  is  carried 
in  the  usual  manner.     The  tube  14  is  pro- 
Aided  at  one  end  with  a  moimting  22  freely 
rotatable  upon  said  tube  14,  but  prevented   100 
in  anv  suitable  manner,  from  longitudinal 
movement  upon  the  tube  14.    This  mounting 
22   carries   a   stylus  bar  23   which  maj'  be 
mounted  thereon  in  any  suitable  maimer,  as 
by  being  pivoted  on  the  knife  edges  24,  and   105 
retained  on  said  knife  edge  bearings  by  a 
spring  25,  in  the  usual  manner.    The  upper 
end  of  the  stylus  bar  23  is  connected  by  a 
rod  26  with  the  diaphragm  5,  the  rod  26 
being    connected    or    attached    to    the    dia-    110 
phragm  by  nuts  7  in  the  manner  shown  in 
Fig.   5.     In  this  construction  as  shown  in 
Figs.  7  and  8,  the  diaphragm  is  preferably 
made  from  a  sheet  of  material  such  as  is 
shown  in  Fig.  2  of  the  drawings  so  as  to    115 
provide  a  suitable  recess  on  each  side  of  the 
diaphragm,  in  which  the  nuts  7  are  seated. 
These   nuts    may    be    further   cemented    or 
otlierwise  secured  to  the  diaphragm.    In  the 
said  figures  the  diaphragm  is  also  shown  as   120 
being  provided  with  a  stiffening  ring  8  at 
the  center  of  the  diaphragm  and  surround- 

ing the  stylus  bar  connection  26.     Suitaljle 
nuts   or   collars   27   may   be   employed   for 

holding  the  tube  14  from  lengthwise  move-   12"> ment  in  the  bearings  15. 
As  the  stylus  28  follows  the  record  groove, 

the  arm  16  will  swing  across  the  record  on 
the  pivot  17,  and  the  mounting  22,  carrying 

the  stylus  bar  23,  will  oscillate  around  the  130 
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tube  14  with  any  unevenness  in  the  rotation 
of  the  record.  A  suitable  weight  29  may  be 
attached  to  the  mounting  22,  to  cause  the 
styhis  to  engage  the  record  with  the  requi- 

g  site  amount  of  pressure. 
In  Figs.  9,  10  and  11,  I  have  illustrated  a 

further  modification  of  the  way  in  which 
my  diaphragm  may  be  used  in  connection 
with  a  sound  reproducing  machine.    In  said 

10  fig'^^res,  the  record  21  is  supported  upon  and 
rotated  by  a  turn-table  20  driven  b3'  any 
suitable  motor  within  the  casing  19,  and  the 
cabinet  is  provided  with  a  bracket  18  simi- 

lar to  the  arrangement  above  described  in 
15  connection  with  Figs.  7  and  8.  An  arm  30 

is  mounted  upon  a  stem  or  pintle  31  to  swing 
on  said  bracket  in  a  plane  substantially  par- 

allel with  the  plane  of  the  record  21.  The 
bracket  18  may  be  provided  with  a  vertically 

2^0  adjustable  stop  32  for  the  end  of  the  stem 
31,  which,  in  the  form  illustrated  in  Fig.  9, 
consists  of  a  screw  threaded  into  the  bracket 
18,  and  against  which  the  end  of  the  stem  or 
pintle  31  rests.     By  this  means,  the  arm  30 

25  may  be  raised  or  lowered  to  adjust  the  parts 
carried  thereby  with  respect  to  the  record  21 
on  the  turn-table  20,  to  set  the  stylus  at 
the  proper  angle  to  the  record  surface.  The 
free  end  of  the  arm  30  carries  a  yoke  33 

30  pivoted  to  the  said  arm  by  a  bolt  or  pin 
31,  so  as  to  be  capable  of  swinging  in  a 
plane  substantially  perpendicular  to  the 
plane  of  the  record.  The  said  arm  30  is  pro- 

vided with   a  stop  35,  which  prevents  the 
35  yoke  from  swinging  downwardly  beyond  a 

predetermined  point.  The  outer  ends  of  the 
yoke  33  are  secured  to  lugs  36  bolted  to  the 
rings  37,  38,  by  bolts  39,  passing  through 
said  rings  and  said  lug.    Screws  40,  passing 

40  through  the  ends  of  the  yoke  33  and  into 
the  lugs  36,  form  the  pivots  to  permit  the 
rings  and  the  parts  carried  thereby,  to  oscil- 

late thereon.  The  diajDhragm  41  is  of  the 
kind  which  I  have  described  above;  that  is 

45  to  say,  the  diaphragm  is  formed  by  reversely 
folding  a  sheet  of  material  to  form  j)laits, 
each  plait  forming  an  element  of  the  dia- 

phragm, and  each  of  these  plaits  or  elements 
is  subjected  to  a  torsional  tension  or  strain 

50  by  the  bringing  of  the  folded  or  plaited  sheet 
of  material  into  a  substantially  circular 
form.  In  these  Figs.  9  to  11,  the  cliaphragm 
is  shown  practically  as  being  formed  from 
a  sheet  of  material  such  as  is  shown  in  Fig. 

55  2 ;  that  is  to  say,  a  strip  in  which  each  plait 
is  cut  away  at  its  inner  corners  so  as  to  form 
a  recess  on  each  side  of  the  center  of  the 

diaphragm  to  permit  of  a  convenient  attach- 
ment of  the  stjdus  bar  to  the  diaphragm. 

60  As  is  plainly  shown  in  Fig.  10,  the  dia- 
phragm 41  is  clamped  between  the  rings  37 

and  38,  and  securely  held  in  that  position  by 
means  of  the  screws  42  passing  through  the 
said  rings  and  drawing  them  together.     I 

65  prefer,  however,  to  interpose,  between  the 

rings  37  and  38,  and  the  cliaphragm,  thin 
rings  43 — 43  of  a  suitable  non-metallic  and 
preferably  slightly  elastic  material,  one  on 
each  side  of  the  diaphragm.  These  rings  43, 
may  be  of  fabric,  or  rubber,  or  fiber,  or  any  70 
other  suitable  material  to  prevent  an  actual 
contact  between  the  diaphragm  and  the  me- 

tallic rings  37  and  38,  and  to  securely  hold 
the  periptiery  of  the  diaphragm  in  a  single 
plane.  A  suitable  small  trumpet  11,  may  be  75 
also  secured  between  the  rings  for  the  pur- 

pose of  directing  the  sound  waves.  I  have 
shown  it  plainly  in  Figs.  9  and  10  as  com- 

posed of  a  slightly  flaring  substantially  coni- 
cal member  having  a  flange  11'  clamped  be-  80 

tween  the  rings  37  and  38,  the  screws  42 
passing  therethrough.  The  periphery  of  the 
diaphragm  41  is  clamped  between  the  inter- 

mediate rings  43,  and  held  thereby  in  a  sin- 
gle plane  as  plainly  shown  in  Fig.  10.  85 

The  bottom  of  the  reproducer  is  provided 
with  a  suitable  support  for  the  stylus  bar, 
said  support  comj^rising  a  bar  44  secured  to 
the  ring  38  by  screws  45,  or  in  any  other 
suitable  manner.  The  said  bar  44  may  carry  90 
a  block  46  rigidly  secured  thereto  and  upon 
the  lower  side  of  said  block,  I  mount  the 
stylus  bar.  Any  suitable  mounting  for  the 
stylus  bar  may  be  employed,  but  in  the  said 
modification  illustrated  in  Figs.  9  to  11,  I  95 
have  shown  the  block  46  as  provided  with 
a  pair  of  alined  knife  edges  47  engaging 
suitable  recesses  and  lateral  extensions  48 
of  the  stylus  bar  49.  Each  lateral  extension 
is  provided  with  a  spring  50,  one  end  of  100 
which  is  attached  to  said  extension  48,  and 
the  other  end  of  which  extends  outwardly 
and  is  provided  with  a  hole  through  which  a 

screw  51  passes,  the  head  of  the  screw  en- 
gaging the  end  of  said  spring  50  and  the  105 

screw  being  threaded  in  a  suitably  tapped 
plate  52  carried  by  the  said  block  46.  In 
this  way  the  st^dus  bar  is  yieldingly  held 

upon  the  knife  edges  47,  but  is  free  to  oscil- 
late upon  them  as  bearings.  110 

The  lower  end  of  the  stjdus  bar  is  pro- 
vided with  a  suitable  set  screw  53  for  se- 

curing the  stylus  54  in  the  socket  therein. 

The  stylus  bar  49  may  have  a  portion  49'  ex- tending at  an  angle  to  the  stylus  carrying  115 
portion  and  it  may  then  extend  upwardly 
as  at  55  to  the  point  of  attachment  to  the 
center  of  the  diaphragm.  I  have  shown  the 
said  upwardly  extending  portion  55  as  being 
curved  in  order  to  make  it  slightly  yielding,  120 

and  the  point  between  the  portions  49'  and 
55  as  being  materially  weakened  to  enable 
the  stylus  bar  to  readily  bend  or  spring  or 
give  slightly  at  this  point  to  transform  the 
vibratoi-y  movement  of  the  stylus  into  a  re-  125 
ciprocatory  movement  of  the  portion  55 
which  is  directly  attached  to  and  conse- 

quently communicates  its  motion  to  the  cen- 
ter of  the  diaphragm. 

In   adjusting  the  reproducer  to  the  re-  130 
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corded  surface,  the  arm  30  should  be  set  at 
such  a  height  that  the  styhis  will  be  given  a 
slight  rake  to  the  recorded  surface,  as 
plainly  shown  in  Fig.  9.  This  will  permit 

5  the  record  to  slide  freely  beneath  the  stylus 
without  unduly  scratching  the  same  and 
cause  the  stylus  to  engage  the  record  with  a 
sufficient  pressure  to  insure  the  tracking  of 
the  stylus  in  the  record  groove.    The  record 

20  may  then  slide  freely  beneath  the  stylus, 
and  the  whole  reproducer  may  swing  slightly 
on  the  bolts  or  pins  40  to  allow  for  any  ir- 
regularit}^  or  unevenness  or  warp  in  the  re- 

corded surface. 

15  In  order  that  the  stylus  may  not  bear  too 
heavily  upon  the  record,  the  trimipet  11  may 
be  provided  with  a  suitable  counterbalance- 
weight  59. 

From  the  preceding  description  it  will  be 
20  plain  that  the  whole  construction  is  such 

that  the  trumpet,  diaphragm,  rings  and  sty- 
lus attached  thereto  may  be  swung  upwardly 

about  the  bolts  or  pin  34  as  a  jDivot  for  the 
purpose    of    replacing    the    stylus    or    for 

25  throwing  the  whole  device  into  an  inopera- 
tive position,  as  indicated  in  dotted  lines  in 

Fig.  9. 
In  operation  it  will  be  apparent  that  when 

the  record  is  given  a  rotary  movement  from 
30  the  turn-table  20  and  the  stylus  54  engages 

the  record  21,  the  whole  reproducer  will 
swing  about  the  stem  or  pintle  31  as  a  pivot 
allowing  the  needle  or  stylus  54  to  track 
across  the   record    and   the   stylus   will   be 

35  caused  to  assume  the  correct  angle  to  the 
recorded  surface  by  the  adjustment  of  the 
step  32  against  which  the  stem  or  pintle  31 
abuts,  and  further,  that  the  stylus  will  be 
prevented   from  bearing  too  heavily   upon 

40  the  record  b}'  tlie  counter-weight  59  attached 
to  the  upper  end  of  the  trumpet  11. 

In  all  the  forms  which  I  have  above  de- 
scribed, it  will  be  seen  that  the  diaphragm 

is  constructed  upon  the  same  principle,  and 
45  that  it  is  mounted  in  substantially  the  same 

way,  and  that  any  suitable  manner  of  se- 
curing the  stylus  to  the  center  of  the  dia- 

phragm may  be  employed,  and  while  I  haA'e 
shown  a  small  trumpet  11  in  connection  with 

50  the  constructions  which  I  have  illustrated, 
it  is  to  be  understood  that  the  trumpet  may 
be  entirely  dispensed  with  if  desired,  the 
function  being  to  give  direction  to  the  sound 
waves  rather  than  to  increase  the  volume  of 

55  tlie  sound  reproduced  by  the  diaphragm. 
Having  thus  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States,  is: — 

1.  A  phonic  diaphragm  having  a  plural- 
60  ity  of  reversely  flexed  sound-responsive  ele- 

ments, each  of  said  elements  being  held  dis- 
torted from  a  normal  shape  under  a  tor- 
sional stress  and  tending  to  return  to  said 

normal  shape. 
65      2.  In  a  sound  box,  the  combination  of  a 

diaphragm  composed  of  a  plurality  of  ra- 
dial sound-responsive  elements,  tending  to 

assume  a  position  coincident  with  a  plane 
surface,  and  means  to  hold  said  elements  in 
a  flexed  position. 

3.  A  phonic  diaphragm  having  a  plural- 
ity of  radial  flexed  sound-responsive  ele- 

ments, each  element  held  under  a  torsional 
stress  due  to  its  flexed  condition  and  tend- 

ing to  return  to  an  unflexed  condition. 
4.  A  phonic  diaphragm,  having  its  entire 

surface  composed  of  adjacent  like  elements 
arranged  to  form  both  salient  and  reentrant 
angles,  said  angles  forming  alternate  radial 
ridges  and  grooves,  each  of  said  elements 
being  held  distorted  from  a  normal  condi- 

tion by  a  torsional  stress  and  tending  to  re- 
turn to  said  normal  condition. 
In  a  sound  box,  the  combination  of  a 0. 
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diaphragm,  having  a  plurality  of  radial 
sound  -  responsive  elements  tending  to  as- 

sume a  i^osition  coincident  with  a  plane  sur- 
face, and  means  to  hold  said  elements  in  a 

flexed  position,  with  the  outer  ends  of  said 
flexed  elements  in  a  single  plane. 

6.  A  phonic  diaphragm.  haA'ing  a  plural- 
ity of  sound-responsive  elements,  the  angle 

between  adjacent  pairs  of  which  progres- 
sively A'aries. 

7.  A  phonic  diaphragm  including  a  plu- 
rality of  like  elements,  each  element  being 

arranged  between  and  inclined  with  respect 
to  adjacent  elements,  each  element  being 
held  under  a  torsional  stress,  and  said  ele- 

ments tending  to  assume  positions  coinci- 
dent with  a  common  plane. 

8.  A  phonic  diaphragm,  comprising  a  plu- 
rality of  helical  sound-responsive  elements, 

which  tend  to  form  a  common  plane  surface. 
9.  A  plionic  diaphragm,  having  a  plural- 

ity of  torsioned  elements  radially  disposed, 
said  elements  tending  to  assume  positions 
coincident  with  a  common  plane. 

10.  A  circular  phonic  diaphragm,  having 
a  plurality  of  elements,  the  slope  of  which 
transverse  to  the  radius  varies  continuously 
from  a  maximum  at  the  center  of  the  dia- 

phragm to  a  minimum  at  the  periphery. 
11.  A  phonic  diaphragm,  having  a  plu- 

rality of  elements  of  transverse  slope,  vary- 
ing progressively  along  a  radius. 

12.  A  phonic  diaphragm  having  a  phiral- 
itv  of  like  torsioned  elements  which  tend  to 
return  to  a  normal  configuration. 

13.  A  phonic  diaphragm,  formed  of  a  plu- 
rality of  sound-responsive  elements,  each  of 

which  is  distorted  under  tension  intermedi- 
ate of  its  peripheral  portions  by  the  rela- 

tionship of  adjacent  elements,  and  positive 
means  for  restraining  the  peripheral  por- 

tions, said  elements  tending  to  return  to  a 
normal  configuration. 

14.  In  a  sound  recording  or  reproducing 
machine,  a  diaphragm  composed  of  a  plu- 

rality of  elements,  each  of  which  is  normally  ̂ ^^ 
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subjected  to  torsional  stress  while  in  inoper- 
ative position,  a  stylus  operatively  connected 

to  said  diaphragm,  and  means  to  hold  the 
edges  of  said  diaphragm  in  substantially  a 

5  single  plane. 
15.  In  a  sound  recorder  or  reproducer,  a 

diaphragm  composed  of  a  plurality  of  ele- 
ments, each  of  Avhich  is  subjected  to  a  tor- 

sional stress,  the  inner  edge  of  each  element 
10  being  substantially  parallel  to  the  axis  of 

the  diaphragm. 
16.  In  a  sound  recorder  or  reproducer,  a 

diaphragm  composed  of  a  plurality  of  ele- 
ments, each  of  which  is  subjected  to  a  tor- 

15  sicnal  stress,  the  inner  edge  of  each  element 
being  substantially  parallel  to  the  axis  of 
the  diaphragm,  and  the  corners  of  each  ele- 

ment at  the  center  of  the  diaphragm  being 
beveled  to  form  a  recess  at  the  center  of  the 

20  diaphragm. 
17.  In  a  sound  recorder  or  reproducer,  a 

diaphragm  composed  of  a  plurality  of  ele- 
j  ments  radially  arranged,  the  inner  edge  of 

each  element  being  substantially  parallel  to 
25  the  axis  of  the  diaphragm,  and  the  outer 

edge  of  each'  element  being  substantially  in 
a  plane  normal  to  the  axis  of  said  dia- 
phragm. 

18.  In  a  sound  recorder  or  reproducer,  a 
30  diaphragm  composed  of  a  plurality  of  ele- 

ments, the  inner  edge  of  each  element  being 
substantially  parallel  to  the  axis  of  the  dia- 

phragm, and  means  to  hold  the  outer  edge  of 
each  element  in  a  single  plane. 

35  19.  In  a  sound  recorder  or  reproducer,  a 

diaphragm  composed  of  a  plurality  of  heli- 
cal elemxents  radiating  from  the  center  of 

the  diaphragm,  and  a  stiffening  ring  secured 
to  the  outside  edges  of  said  elements. 

40  20.  In  a  sound  recorder  or  reproducer,  a 

diaphragm  composed  of  a  plurality  of  ele- 
ments, each  of  which  is  distorted  by  a  tor- 

sional stress  and  tends  to  return  to  a  normal 
configuration,  and  clamping  rings  on  each 

45  side  of  the  peripheral  edge  of  the  diaphragm 
holding  said  edge  in  a  single  plane. 

21.  A  phonic  diaphragm  comprising  a 
body  portion  of  substantially  uniform  thick- 

ness of  material  and  arranged  substantially 
50  in  the  form  of  a  double  cone. 

22.  A  phonic  diaphragm,  comprising  a 
body  portion  consisting  of  a  single  thickness 
of  material  and  arranged  substantially  in 
the  form  of  a  double  cone,  having  a  substan- 

55  tially  flat  flexible  rim  and  oppositely  dis- 
posed radial  plaits,  tapering  outwardly  in 

depth  from  the  center  of  said  body  portion. 
23.  A  phonic  diaphragm  comprising  a 

body  portion  consisting  of  a  single  thickness 
60  of  material,  having  a  substantially  circular 

rim  arranged  in  a  single  plane,  said  body 
portion  being  provided  with  radial  plaits 
tapering  outwardly  in  depth  from  the  cen- 

tral portion  of  the  diaphragm,  said  plaits 
65  having  their  alternate  angles  upon  opposite 

sides  of  said  plane  and  arranged  in  substan- 
tially balanced  or  symmetrical  relationship 

thereto. 

24.  The  combination  with  a  phonic  dia- 
phragm of    means    normally  holding    said  70 

diaphragm,   when   in   inoperative   position, 
under  a  torsional  stress. 

25.  A  phonic  diaphragm  having  a  portion 
normally  held,  when  in  inoperative  position, 
under  a  torsional  stress  and  tending  to  re-  75 
turn  to  its  original  state. 

26.  In  a  sound  box,  the  combination  with 
an  annular  support,  of  a  diaphragm  carried 
thereby,  a  bar  secured  to  opposite  portions 
of  said  support,  a  block  rigidly  secured  to  so 
said  bar,  a  stylus  bar  phonetically  connected 
to  said  diaphragm  and  provided  with  oppo- 

sitely disposed  lateral  extensions,  alined 
knife  edges  between  said  extensions  and  said 
block  and  yielding  means  for  holding  said  85 
bar  in  position  with  respect  to  said  block. 

27.  In  a  sound  box,  the  combination  with 
an  annular  support,  of  a  diaphragm  carried 
thereby,  a  bar  secured  to  opposite  portions 
of  said  support,  a  block  rigidly  secured  to  90 
said  bar,  a  stylus  bar  phonetically  coimected 
to  said  diaphragm  and  provided  with  oppo- 

sitely disposed  lateral  extensions,  alined 
knife  edges  between  said  extensions  and 
said  block,  and  yielding  means  for  holding  95 
said  bar  in  position  with  respect  to  said 
block,  said  yielding  means  comprising  a 
spring  between  each  of  said  extensions  and 
said  block. 

28.  In  a  sound  box,  the  combination  with  100 
a  diaphragm,  of  a  stylus  bar  comprising  an 
inner  portion  phonetically  connected  to  said 
diaphragm,  and  a  comparatively  rigid  outer 
portion  mounted  to  oscillate  about  a  fixed 
axis  and  forming  a  continuation  of,  and  ex-  105 
tending  substantially  at  a  right  angle  with, 
said  inner  portion,  said  bar  having  a  flexi- 

ble reduced  portion  connecting  and  forming 
a  hinge  between  said  inner  and  outer  por- 

tions at  the  vertex  of  said  angle,  and  the  os-  110 
dilation  of  said  outer  portion  producing  a 

longitudinal  reciprocation  of  said  inner  por- 
tion, said  flexible  portions  being  connected 

only  to  said  inner  and  outer  portions. 
29.  In  a  sound  box,  the  combination  with  115 

a  diaphragm,  of  a  stylus  bar  comprising  an 
inner  portion  phonetically  connected  to  said 
diaphragm,  and  a  comparatively  rigid  outer 
portion  mounted  to  oscillate  about  a  fixed 
axis  and  forming  a  continuation  of,  and  ex-  120 
tending  substantially  at  a  right  angle  to,  said 
inner  portion,  said  bar  having  a  flexible  re- 

duced portion  connecting  and  forming  a  hinge 
between  said  inner  and  outer  portions  at  the 
vertex  of  said  angle,  and  the  oscillation  of  125 
said  outer  portion  producing  a  longitudinal 
reciprocation  of  said  inner  portion,  and  said 
inner  portion  being  partly  in  the  form  of  a 
yielding  loop  to  permit  the  effective  length 
of  said  inner  portion  to  be  varied  slightly  130 
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by  the  oscillation  of  said  outer  portion,  said 
flexible  portions  being  connected  only  to 
said  inner  and  outer  portions. 

30.  In  a  sound  box,  the  combination  with 
5  a  support,  of  a  diaphragm  carried  thereby, 

and  a  stylus  bar,  said  stylus  bar  including  a 
comparatively^  rigid  portion  mounted  to  os- 

cillate on  said  support,  and  a  connecting 
portion  between  said  first  mentioned  por- 

10  tion  and  said  diaphragm,  said  portions  being 
joined  by  a  flexible  reduced  portion  forming 
a  hinge  between  and  connected  onlj'  to  said 
first  mentioned  portions,  and  the  oscillation 

of  said  first  mentioned  portion  resulting  in 
the  longitudinal  reciprocation  of  said  con- 

necting portion. 
31.  A  phonic  diaphragm  having  a  portion 

normally  distorted  under  a  twisting  stress 
while  in  an  inoperative  position,  and  tend- 

ing to  return  to  its  original  form. 
In  witness  whereof  I  have  hereimto  set 

mv  hand  this  11th  day  of  March.  A.  D.  1910. 
LOUIS  LUMIERE. 

Witnesses : 
Paul  H.  Cram, 
Septimus  Bracher. 

15 
20 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  A.  BABBITT,  OF  YOKOHAMA,  JAPAN. 

TALKING-MACHINE. 

1,037,983. Specification  of  letters  Patent.         Patented  Sept.  10, 1913. 

Application  filed  February  28,  1910.     Serial  No.  546,270. 

To  all  whom  it  may  concern: 
Be  it  laiown  that  I,  James  A.  Eabbitt,  a 

citizen  of  the  United  States,  residing  in  the 
city  of  Yokoliama,  Empire  of  Japan,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Talldng-Machines,  of  which  the 

following  is  a  specification. 
This  invention  relates  to  talking-machines, 

and  its  object  is  to  effect  certain  improve- 
10  nients  in  the  construction  of  these  machines 

whereby  they  are  made  more  convenient  to 
use,  whereby  a  faithful  reproduction  of  the 
recorded  sounds  is  obtained,  and  whereby 
the  tone  of  the  reproduced  sounds  may  be 

15  modified  as  desired. 
I  have  illustrated  the  preferred  embodi- 

ment of  my  invention  in  the  accompanying 
drawings,  in  which — 

Figure  1  is  a  top  vieAV  of  the  tone-arm ; 
20  Fig.  2  is  a  side  view  of  the  same,  broken 

away  and  sectioned  in  part ;  Fig.  3  is  a  front 
view  of  the  sound-box  and  tone-arm ;  Fig.  -i 
is  a  perspective  view  of  the  lifting  device 
for   the   sound-box;    Fig.    5   is   a   sectional 

25  view,  illustrating  the  connection  between  the 
sound-box  and  tone-arm;  Figs.  6,  7,  8  and 
9  are  detail  views,  illustrating  tlie  holder 
for  the  stylus;  Fig.  10  is  a  sectional  eleva- 

tion of  the  supporting  arm  for  the  tone- 
30  arm;  Fig.  11  is  a  view  of  one  of  the  parts 

of  this  supporting  arm;  Fig.  12  is  a  side 
view  of  the  sound-box,  showing  the  sound- 
modifier  applied  thereto;  Fig.  13  is  an  end 
view  of  the  sound-box,  and  Fig.  14  is  a  sec- 

35  tional  view  of  the  sound-box. 
Referring  first  to  Figs.  1  to  5  inclusive,  1 

indicates  the  tapering  tone-arm,  having  its 
larger  end  secured  to  a  coupling-member  2, 
which  supports  the  tone-arm  so  that  the  lat- 

40  ter  and  the  sound-box  secured  thereto  may 
turn  freely  about  a  vertical  axis.  The 
sound-box  is  shown  at  3.  This  sound-box  is 
connected  to  a  short  tube  4,  the  end  of 

which  enters  and  is  secured  within  an  open- 
45  ing  in  the  cjdindrical  shell  5.  The  smaller 

end  of  the  tone-arm  1  enters  and  is  secured 
within  an  opening  in  a  cylindrical  piece  6, 
which  is  adapted  to  be  received  within  the 
shell  5.     When  the  sound-box  is  in  opera- 

50  tive  position,  the  tube  4  is  in  axial  aline- 
ment  with  the  openings  through  the  piece  6 
and  the  tone-arm  1,  so  that  a  passageway 
for  the  sound-waves  free  from  obstructions 
is  provided.    On  one  side  of  the  cylindrical 

55  piece  G,  is  a  cylindrical  extension  7  of  some- 
what smaller  diameter  than  the  body  of  the 

piece  6,  and  at  opposite  sides  of  the  piece  6 
are  provided  pivot-pins  8  extending  into 
depressions  in  the  shell  5,  so  that  the  latter 
may  turn  freely  upon  the  piece  6.  A  split  go 

clamping-ring,  preferably  of  the  form 
shown  in  Fig.  4,  is  provided  upon  the  cylin- 

drical extension  7  of  the  piece  6.  This  ring 
9  has  a  fingerpiece  10,  whereby  it  may  be 
turned  relativeh^  to  the  piece  6,  and  also  it  65 
has  a  projection  11  adapted  to  engage  the 
wall  12  of  the  shell  5.  Normally  the  ring  9 
clamps  the  extension  7  so  tightly  that  it  will 
not  move  thereon,  but  by  applying  a  small 
amount  of  pressure  to  the  fingerpiece  10  the  70 
grip  of  the  split  ring  upon  the  extension  7 
may  be  relieved  somewhat  and  the  ring 
turned  thereon.  When  the  ring  is  so  turned, 
the  projection  11  engages  the  wall  12  and 
turns  the  shell  5  upon  the  piece  6,  thereby  75 

raising  the  sound-box  3  so  as  to  lift  the 
st^'lus  from  the  sound-record,  as  indicated 
by  the  dotted  lines  in  Fig.  2.  When  the 
sound-box  has  been  so  raised  and  the  finger- 

piece 10  released,  the  split  ring  9  will  grip  go 
the  extension  7  so  tightly  that  it  will  not 
move  thereon,  and  the  sound-box  will  be  sup- 

ported in  this  raised  position,  due  to  the 
fact  that  the  wall  12  of  the  shell  5  bears 
against  the  projection  11  of  the  clamp.  85 

Referring  to  Figs.  G,  7,  8  and  9,  the  means 
employed  for  securing  the  stylus  in  its 
holder  will  be  described.  The  stylus-holder 
13  has  a  lengthwise  opening  therein  to  re- 

ceive the  stylus  14.  and  it  also  has  a  trans-  90 
verse  opening  wliicli  is  tapered  at  one  end 
and  Avhich  is  adapted  to  receive  a  pin  15 
correspondingly  tapered  at  one  end.  At  its 
opposite  end.  the  pin  15  has  a  head  16  se- 

cured thereto  and  a  spiral  spring  17  is  coiled  95 
about  the  pin  15.  In  order  to  secure  the 
stylus  14  in  the  opening  in  the  holder  13,  it 
is  only  necessarj'  to  move  the  pin  15  in  the 
direction  of  its  axis  by  pressing  upon  the 
head  16;  then  in.sert  the  stylus  14  in  its  loO 

opening,  and  then  release  the  pin  15,  where- 
upon the  spring  17  will  move  the  pin  in  the 

direction  of  its  length  until  the  tapered  side 
thereof  engages  the  stylus  14  and  holds  it 
firmly  in  its  opening.  105 

The  construction  illustrated  in  Fig.  7  is 
similar  to  that  illustrated  in  Fig.  6.  except 
that  the  pin  15  has  an  opening  formed 
therein,  the  side  walls  of  which  are  inclined 
relatively  to  the  length  of  the  pin.  The  110 
stylus  14  is  adapted  to  pass  through  this 
opening  in  the  pin  15,  and  when  the  head  16 
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is  released  and  the  pin  is  moA'ed  by  the 
spring  17,  the  stylus  14  will  be  gripped  on 
opposite  sides  by  the  converging  walls  of 
the  opening  in  the  pin  15. 

5  The  tone-arm  is  pivotally  mounted  upon 
a  supporting  arm  18  constructed  as  shown 
in  Figs.  10  and  11.  In  securing  this  arm 
to  the  motor-box  of  the  machine,  I  provide 
a  metallic  plate  19  adapted  to  be  perma- 

10  nently  secured  to  the  motor-box  of  the  ma- 
chine and  so  arranged  that  the  arm  18  may 

be  readily  mounted  thereon  or  detached 
therefrom.  To  this  end,  I  provide  upon  the 
member  19  horizontal  suj^porting  surfaces 

15  20  and  21,  the  former  having  a  pin  22  pro- 
jecting upwardly  therefrom  and  the  latter 

having  two  openings  extending  down- 
wardly therefrom.  The  lower  end  of  the 

arm  18  is  formed  to  coact  with  this  member 
20  19,   and   for   this  purpose  has   an   opening 

formed  in  the  bottom  thereof  adapted  to  re- 
ceive the  pin  22  and  two  pins  23  extending 

downwardly  from  a  projecting  portion  24. 
Eeferring  now  to  Figs.  12,  13  and  14,  I 

25  will  describe  the  means  employed  for  modi- 
fying the  tone  of  the  reproduced  sounds. 

The  sound-box  has  a  stylus-lever  25  of  the 
usual  or  any  suitable  construction,  adapted 
to  be  operated  by  the  diaphragm  26  of  the 

30  sound-box.  To  provide  for  modifying  the 
sounds,  I  employ  a  sheet-metal  support  27 
having  three  arms  which  may  be  carried 
over  and  folded  upon  the  sound-box,  as 
shown  at  28.    Secured  to  this  frame  27,  is  a 

35  stud  29,  having  a  threaded  opening  therein 
adapted  to  receive  a  threaded  pin  30.  At  its 
inner  end,  this  pin  carries  a  pad  31  of  soft 
material,  such  as  felt.  To  the  outer  end  of 
the  pin  30,  is  secured  an  operating  handle 

40  32,  and  this  handle  may  be  extended  to 
form  an  index  33  cooperating  with  a  suitable 
scale  on  the  frame  27.  By  turning  the  han- 

dle 32,  it  will  be  seen  that  the  pad  31  will 
be  moved  more  or  less  into  coaction  with 

45  the  stylus-lever  25,  so  as  to  dampen  the 
movements  thereof  in  response  to  the  vibra- 

tions of  the  diaphragm  26.  By  moving  the 
handle  32  in  this  way,  such  an  adjustment 
of  the  position  of  the  pad  31  may  be  ob- 

50  tained  as  will  make  the  reproduced  sounds 
of  the  desired  amplitude. 

Having  now  described  my  invention,  what 
I  claim  as  new  therein  and  desire  to  secure 

by  Letters  Patent  is  as  follows : — 
55  1.  In  a  talking-machine,  a  tubular  sound- 

conveyer,  a  sound-box,  a  tubular  extension 
on  the  sound-box,  means  for  connecting  the 
end  of  said  extension  to  the  end  of  said  con- 

veyer and  in  axial  alinement  therewith, 
comprising  a  cylindrical  member  secured  60 
to  one  of  said  parts  and  a  shell  secured  to 
the  other  and  having  said  member  pivotally 
mounted  therein,  and  a  clamp  movable  upon 
said  member  adapted  to  grip  the  same  and 
also  adapted  to  coact  with  a  part  on  said  65 
shell  to  position  tlie  shell  relatively  to  the 
member,  substantially  as  set  forth. 

2.  In  a  talking-machine,  a  tubular  sound- 
conveyer,  a  sound-box,  a  tubular  extension 
cm  the  sound-box,  means  for  connecting  the  70 
end  of  said  extension  to  the  end  of  said 
conveyer  and  in  axial  alinement  therewith, 
comprising  a  cylindrical  member  secured  to 
one  of  said  parts  and  a  shell  secured  to  the 
Oilier  and  having  said  member  pivotally  75 
m(  unted  therein,  a  clamp  on  said  member 
adapted  to  grip  the  same,  a  handle  on  the 
clamp,  and  coacting  engaging  projections 
on  the  clamp  and  said  shell,  substantially 
as  set  forth.  80 

3.  In  a  talking-machine,  a  tubular  sound- 
conveyer,  a  sound-box,  a  tubular  extension 
on  the  sound-box,  means  for  connecting  the 
end  of  said  extension  to  the  end  of  said 
conveyer  and  in  axial  alinement  therewitli,  85 
comprising  a  cylindrical  member  secured  to 
one  of  said  parts  and  a  shell  secured  to  the 
other  and  having  said  member  pivotally 

mounted  therein,  a  s^Dlit  ring  on  said  mem- 
ber adapted  to  grip  the  same,  a  handle  on  90 

said  ring  for  opening  the  latter  and  mov- 
ing it  upon  the  member,  and  coacting  en- 

gaging portions  on  the  ring  and  on  said 
shell,  substantially  as  set  forth. 

4.  In  a  talking-machine,  a  tubidar  sound-  95 
conveyer,  a  sound-box,  a  tubular  extension 
on  the  sound-box,  means  for  connecting  the 
end  of  said  extension  to  the  end  of  said 
conveyer  and  in  axial  alinement  therewith, 
comprising  a  cylindrical  member  secured  lOO 
to  one  of  said  parts  and  closed  at  its  ends, 
and  a  shell  secured  to  the  other  of  said  parts, 
having  an  opening  on  one  side  and  having 
said  member  pivotally  mounted  therein,  and 
a   clamp   movable  upon   said  member  pro-  105 
jecting  through  said  opening  in  the  shell 
and  adapted  to  be  moved  about  said  mem- 

ber and  to  engage  and  actuate  said  shell, 
substantially  as  set  forth. 

This   specification   signed   and   witnessed  115 
this  5th  day  of  February,  1910. 

JAMES  A.  RABBITT. 

Witnesses : 
Genji    Kuribara, 
MusATUO  O.  Kasava. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  B.  C." 





1,038,621. 

H.  B.  MoNULT.T. 
PHONOGRAPH. 

APPLICATION  FILED  JAN.  11,  1909. 

Patented  Sept.  17, 1912. 
2  SHEETS-SHEET  1. 

-2^^-^ 

^^/ yi-esses: 
JZ7^^'/^/Z^^^.' 

<^^UAjuy  /9  :h  ""^^uj^ 
^ 

^ 

'ABIA  PLANOaRAl>H  CO.,  WASHINOTON.  D.  I 





1,038,621. 

H.  B.  MoNULTY. 
PHONOGRAPH. 

APPLICATION  PILED  JAN.  11,  1909. 

Patented  Sept.  17, 1912. 

2  SHEETS-SHEET  2. 

^^^^^ 

,2^  ̂ ^'^^G 

^^    J^^^.^a  S^''  ̂ ^ 

^
.
 

■^>e^^^ju^ 
^ 

COLUMBIA   PLANOOHAPH    LO..  WASHINGTON.  I 



UNITED  STATES  PATEI^T  OFFICE. 
HARRY  B.  McNULTY,  OF  EAST  CLEVELAND,  OHIO,  ASSIGNOR,  BY  MESNE  ASSIGNMENTS, 

TO  THE  UNITED  STATES  PHONOGRAPH  COMPANY,  OF  CLEVELAND,  OHIO,  A  CORPO- 
RATION OP  OHIO. 

PHONOGRAPH. 

1,038,631. Specification  of  letters  Patent.  Patented  Sept.  17, 1913. 
Application  filed  January  11,  1909.     Serial  No.  471,657. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

To  all  whom  it  may  concern : 
Be  it  known  that  I,  Harrv  B.  McNiilty, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  East  Cleveland,  county  of  Cuya- 
hoga, and  State  of  Ohio,  have  invented  a 

new  and  useful  Improvement  in  Phono- 
graphs, of  wliich  the  following  is  a  specifi- 

cation, the  principle  of  the  invention  being 
herein  explained  and  the  best  mode  in  which 
I  have  contemi^lated  aijplying  that  prin- 

ciple, so  as  to  distinguish  it  from  other  in- 
ventions. 

The  pi'esent  invention,  relating  as  indi- 
cated, to  phonogra]3hs,  has  more  particular 

regard  to  the  ]5rovision  of  suitable  mecha- 
nism for  adapting  a  phonogTaph  to  o])tion- 

ally  play  upon  records  having  threads  of 
different  fineness,  as  for  in.stance,  upon  rec- 

ords having  100  and  200  lines  to  the  inch, 
respectively,  or  as  they  are  currently  known, 
"  two  minute  "  and  "  four  minute  "  records. 
To  effect  such  adaptation  of  the  machine,  it 
is  necessary  that  the  reproducer  be  fed  along 

the  record  at  a  ditfei-ent  rate  of  speed  in 
each  case,  and  that  a  stylus  of  a  different 
character,  corresponding  to  the  fineness  of 
the  thread,  be  properly  positioned  in  the  one 
case  to  play  on  the  fine  thread,  in  the  other 
upon  the  coarse  thread.  One  form  of 
mechanism  for  conjointly  etfecting  the  two 
adjustments  referred  to  is  illustrated  in  my 

co-pending  application.  Serial  Xo.  4G3.9-1'2, 
filed  Xovember  23.  1908,  and  the  present 
invention  is  in  part  an  improvement  of  such 
earlier  mechanism,  and  in  part  an  adapta- 

tion of  the  same  to  several  variant  forms  of 
reproducer  from  the  preferred  form  there 
shown. 

Said  invention,  then,  consists  of  the  means 
hereijiafter  fully  described,  and  {particularly 
pointed   out    in   the   claims. 

The  annexed  drawings  and  the  following 
description  .set  forth  in  detail  certain  mecha- 

nism embodying  the  invention,  such  dis- 
closed means  constituting,  however,  but 

sevex"al  of  the  various  mechanical  forms  in 
which  the  princij^le  of  the  invention  may  be 
used. 

In  said  annexed  drawing: — Figure  1  is  a 
transverse  sectional  view  of  a  pbonograi^h 
embodying  m}-  several  improvements  in  one 
approved  form:  Fig.  2  is  a  similar  view  of 
the  reproducer  and  that  portion  of  the  car- 

riage in  which  said  reproducer  is  seated, 
showing  parts  of  the  latter  in  a  different  op- 

erative position  than  that  illustrated  in  Fig. 
1 ;  Fig.  3  is  a  bottom  plan  view  of  an  ac- 

tuating cajn  member  that  forms  a  feature  of 
the  machine;  Figs.  4,  5  and  6  respectively 
illustrate  in  different  operative  positions,  a  60 
development  of  one  of  the  cam  elements  of 
such  cam  member;  Fig.  7  is  a  perspective 
view  of  another  detail  of  the  machine,  viz. 
the  key  whereby  the  adjustment  of  the  re- 

producer stylus  is  secured;  Fig.  8  is  a  sec-  <J5 
tional  view  of  the  reproducer  and  the  por- 

tion of  its  carriage  corresponding  to  that 
of  Fig.  1,  but  showing  the  adaptation  of  my 
invention  to  a  different  construction  of  sty- 

lus lever;  Figs.  9  and  10  similarly  illu's-  70 trate  the  adaptation  of  such  invention  to 
other  forms  of  stylus  lever;  and  Fig.  11 
shows  a  detail  of  the  construction  of  Figs. 
8  and  9  in  modified  form. 

It  has  not  been  deemed  necessary  forpres-   75 
ent   i)ur])oses  to  illustrate  the  general  con- 

struction of  the  ])honograph  in  greater  de- 
tail than  is  afforded  in  the  sectional  view 

of  Fig.  1  wherein  the  su])))ort  for  the  record 

receiving    mandrel    A'    is    not    shown,   but   80 
merely  its  position  relatively  to  the  base  A 
and  to  the  ways  a  upon  which  is  .slidably 
mounted  the  carriage  B  for  the  reproducer, 
^fovement  of  this  carriage  along  such  Avays 
is  .secured  by  connecting  the  same  with  one  85 
or  the  other  of  two  feed  screws  C  C  lying 
below    and    parallel   with    its   direction    of 
movement,  such  engagement  being  had  by 

means    of    plungers    B'     B-    recoprocably 
nmunted  in  the  carriage,  the  lower  ends  of  90 
which    are   in   the   form   of  sectional   nuts 
adapted  to  cooperate  with  such  feed-screws 

respectively.      Springs    h'    6-,   provided    in 
connection  with  the  plungers,  operate  nor- 

mally to  retain  the  same  in  engagement  with  95 
the  c(;rresponding  feed-screw,  while  to  con- 
tr)l    such    engagement    there    is    rotatably 
mounted  on  the  upper  face  of  the  carriage, 

a  di.sk  B^  provided  with  an  operating  han- 
dle h^  and  bearing  a  cam  5*  adapted  to  en-   100 

gage  the  upper  ends  h^  Z*"  of  the  plungers respectively. 

The  disk  B^,  in  the  form  shown,  is  a  com- 
posite construction,  being  made  up  of  an 

upper  section  bearing  the  cam  h*  just  re-  105 
ferred  to,  and  a  lower  section  incased  within 
the  carriage  body.  Such  lower  section  is, 
however,  fixed  to  the  upper  .section  so  as  to 
rotate  cherewith,  just  as  though  said  sec- 

tions were  integral.  HO 
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The  under  face  of  the  lower  section  of 

cam  disk  B^  (see  Fig.  3)  is  provided  with  a 

raised  edge  h'  forming  a  cam  adapted  to 
hiterally  engage  a  ke_y  D  that  is  both  rota- 

5  tably  and  longitudinally  movable  within  a 

sleeve  D'  pivoted  to  the  under  side  of  the 
rearwardly  projecting  annular  portion  B* 
of  the  carriage  wherein  the  reprodiicer  E  is 

seated  when  in  use.    Disk  B^  is  further  pro- 
IQ  vided  with  a  heart-shaped  cam  6^  that  is 

adapted  to  terminally  engage  said  key  D  to 

adA'ance  the  same.  A  tension  spring  d  con- 
nected with  the  outer  end  of  the  key  serves 

both  to  retract  it  and  to  depress  its  outer 

X5  end  against  the  operation  of  the  cam  ele- 
ments just  referred  to.  Such  raised  cam 

edge  Ir  however,  is  formed  at  substantially 
opposite  points  in  its  extent  with  notches 

h^  that  permit  the  lowering  of  the  outer  end 
20  of  the  key  at  the  same  time  that  its  retrac- 

tion is  rendered  possible  by  heart-cam  ?>^, 
such  position  of  the  two  cam  elements  on  the 
under  face  of  the  disk  corresponding  with 

the  position  of  the  cam  /.»*  on  its  upper  face 
25  that  permits  operative  engagement  of  one 

or  the  other  of  the  two  spring  pressed  plun- 
gers B'  B-  with  its  feed  screw  C  or  C.  In- 

termediate between  the  two  notches  h^  in 
cam  Zi^,  so  as  to  corresjoond  with  the  for- 

30  wardlj^  extending  portion  of  heart-cam  l>^, 
is  a  radially  disposed  pin  6^°  that  engages 
a  forked  arm  d'  on  the  rear  end  of  the  key 
so  as  to  rotate  the  latter  first  in  one  direc- 

tion, and  then  in  the  other,  depending  u]Don 
35  the  direction  of  movement  of  the  cam  mem- 

ber B''.  The  amount  of  such  rotation  is  ac- 
curately determined  by  means  of  two  notches 

d-  properly  spaced  about  the  inner  end  of 
the  sleeve  D',  and  adapted  to  engage  a  pin 

40  d^  borne  on  the  side  of  the  key  (see  Fig.  7). 
The  portion  of  the  sleeve  l.ying  betfveen  the 
two  notches  being  suitably  beveled,  makes  it 
necessary  merely  to  carry  the  key  in  its  ro- 

tative movement  past  the  center  of  such  pin 
45  to  insure  a  proper  positioning  of  the  key, 

and  of  the  stylus  lever  or  actuating  element 
with  which  the  same  engages,  as,  and  for  the 
purpose  now  to  be  set  forth. 

The   general   construction   of   the   repro- 
50  ducer  E  illustrated  in  Figs.  1  and  2,  is  the 

same  as  that  shown  in  the  co-pending  ap- 
plication previously  referred  to,  and  in- 

cludes a  diaphragm  (net  shown),  a  floating 

weight  E',  a  tubular  lever  e  pivoted  to  said 
55  weight  and  connected  to  said  diaphragm, 

and  a  stylus  holder  e'  rotatably  held  in  said 
lever  and  provided  at  its  forward  end  with 

a  plurality  of  styluses  e-  adapted  to  opera- 
tively  contact  with  a  record  upon  the  man- 

60  drel  A'  in  different  positions  of  said  holder 
raspectivelj".  The  rearwardly  projecting 
end  e^  of  the  holder  is  made  angular  to 
receive  the  end  of  the  key  D  when  the  latter 
is  thrust  forward,  or  advanced,  by  the  con- 

65  jointly  operated  cams  on  the  under  face  of 

the  disk  B^,  the  preliminary  oscillation  of 
such  key  serving  to  raise  the  weight  into 
the  position  shown  in  Fig.  1,  whereby  the 
key  and  the  stylus  holder  are  properly 

alined  for  the  purpose  in  question.  Fend-  ̂ q 
ing  such  engagement,  the  rotative  movement 
of  the  key  takes  place,  and  as  a  result,  one 
or  the  other  of  the  styluses  is  brought  into 
said  operative  position,  depending  upon  the 
direction  of  said  rotation.  This  movement  1^5 
obviouslj^  will  be  correlated  with  the  move- 

ment of  a  spring-pressed  plunger  B'  or  B- into  engagement  with  the  corresponding 
feed-screw. 

The  modification  illustrated  in  Fig.  8  lies,  go 

as  has  been  previously  intimated,  in  the  con- 
struction of  the  st3dus  lever  which  here  is 

shown  as  a  bar  of  the  prevailing  form.     In 
the  outer  end  of  the  bar  is  rotatably  mount- 

ed a  vertically  disposed  transverse  stud  c^  §5 
that  forms  the  stylus  holder,  tlie  latter  bear- 
nig  the  two  styluses,  c-  one  of  which  is  suit- 

able for  operating  on  an  ordinary  record  of 
100  threads  per  inch,  and  the  other  operat- 

ing on  a  record  having  200  threads  per  inch.  90 
The    specific    construction    of    such    stylus 
holder,  it  may  be  remarked,  forms  no  part 
of  tlie   present   invention,   being  shown   in 
fact  along  with  the  two  forms  of  Figs.  9 
and  10,  in  U.  S.  Patent  No.  904,884.    To  an-  95 
tomatically   effect   rotation   of    such   stylus 
holder  in  a  manner  similar  to  that  just  de- 

scribed  in   connection   with   the   preceding 
form  of  holder,  I  provide  the  upper  end  of 

the  stiid  e"  with  a  gear  e'^  and  journal  in  suit-  100 
able  bearings  on  the  imder  side  of  the  float- 

ing weight  E'  a  shaft  or  spindle  e\  the  outer 
end  of  which  bears  a  worm  e*  that  is  adapt- 

ed to  mesh  with  said  gear  in  the  raised  posi- 
tion of  the  stylus  lever  illustrated  in  the  105 

figures  in  question.    The  rear  end  of  spindle 

e"   corresponds   with   the   rear   end    of   the 
stylus  holder  in  the  preceding  construction, 
and  is  made  of  similar   angular  form,  so 
that  the  key  ojoerated  by  the  cam  member  no 

B^  is  adapted  to  function  in  the  same  man- 
ner as  before,  first  to  raise  the  weight,  and 

then  to  advance  into  engagement  with,  and 
to  rotate  the  spindle,  Avith  tlie  result  that 
the  sty  his  holder  is  likewise  rotated  to  bring  115 
first  the  one,  and  then  the  other  of  the  two 

styluses  e-  into  desired  operative  position. 
The  stylus  holder  in  the  reproducer  of 

Fig.  9  consists  of  a  horizontally  disposed 
transverse  stud  e",  which  otherwise  operates  120 
the  same  as  that  of  Fig.  8,  only  a  slight 
modification  in  the  arrangement  of  the  gear 

<?"  on  the  stud  and  of  worm  e^  on  spindle 
e\  being  necessary.  The  same  is  true  of  Fig. 
10,  wherein  the  holder  consists  of  a  sleeve  125 
e^^  rotatalily  mounted  on  the  forward  end 
of  the  lever  and  provided  Avith  a  s])ur  gear 
f^^  with  which  a  pinion  e^^,  taking  the  place 
of  Avorm  e^  on  the  forAvard  end  of  spindle 
e''  is  adapted  to  mesh.  130 
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Inasmuch  as  it  may  in  practice  be  diffi- 
cult, in  the  case  of  the  last  described  forms 

of  reproducer,  to  impart  a  sufficient  rotative 
movement  to  key  D,  by  means  of  the  pin 

g  510  engaging  with  the  arm  d'  on  its  rear  end, 
I  contemplate  the  substitution  of  a  short 

rack  6^-  for  the  pin,  and  of  a  pinion  d*  for 
the  arm,  as  shown  in  Fig.  11.  By  means  of 
such  a  rack  and  pinion  it  will  obviously  be 

■IQ  i^ossible  to  secure  a  complete  turn  of  the 
shaft,  or  even  more,  should  this  be  found  de- 
sirable. 

Other  modes  of  applying  the  principle  of 
my  invention  may  be  employed  instead  of 

15  the  one  explained,  change  being  made  as 
regards  the  mechanism  herein  disclosed,  pro- 

vided the  means  stated  b}'  any  one  of  the 
following  claims  or  the  equivalent  of  such 
stated  means  be  employed. 

20  I  therefore  particularly  point  out  and  dis- 
tinctly claim  as  my  invention: — 

1.  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage;  a  reproducer 
mounted  on  said  carriage,  said  reproducer 

25  including  a  diaphragm,  a  floating  weight, 
and  a  pluralit}^  of  styluses  carried  by  said 
weight  and  respectively  movable  into  opera- 

tive position  with  respect  to  a  record ;  and  a 
movable   member   apart   from   said   weight 

30  adapted  to  raise  the  same  and  thereupon 
actuate  said  styluses. 

2.  In  mechanism  of  the  class  described, 

the  combination  of  a  cai'riage;  a  repro- 
ducer mounted  on  said  carriage,  said  repro- 

85  ducer  including  a  diaphragm,  a  floating 
weight,  and  a  plurality  of  styluses  carried 
by  said  weight  and  respectively  movable 
into  operative  position  with  respect  to  a 
record;  and  a  movable  member  on  said  car- 

40  riage  adapted  to  raise  said  weight  and  there- 
upon actuate  said  styluses. 

3.  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage;  a  reproducer 
mounted  on  said  carriage,  said  reproducer 

45  including  a  diaphragm,  a  floating  weight, 
and  a  plurality  of  styluses  carried  by  said 
weight  and  respectively  movable  into  opera- 

tive position  with  respect  to  a  record :  and  a 
niember  apart  from  said  weight,  said  mem- 

50  ber  having  two  distinct  movements  whereby 
it  is  respectively  adapted  to  raise  said 
weight  and  thereupon  to  actuate  said  sty- 
luses. 

4.  In  mechanism  of  the  class  described, 
65  the  combination  of  a  carriage :  a  reproducer 

mounted  on  said  carriage;  said  reproducer 
including  a  diaphragm,  a  floating  weight, 
and  a  plurality  of  styluses  carried  by  said 
Aveight  and  res]iectively  movable  into  opera- 

60  tive  ]5Csition  with  respect  to  a  record ;  and  a 
member  apart  from  said  weight,  said  mem- 

ber being  oscillatorily  and  ro'atably  mov- 
able. Avhcreby  it  is  respectively  adapted  to 

raise  said  weight  and  thereupon  to  actuate 
65  said  stvluses. 

5.  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage;  a  reproducer 
mounted  on  said  carriage,  said  reproducer 
including  a  diaphragm,  a  floating  weight,  a 
lever  pivoted  to  said  weight  and  connected  ^q 
with  said  diaphragm,  and  a  stylus  holder 
carried  by  said  lever  and  provided  with  a 
plurality  of  stjduses,  said  holder  being  mov- 

able so  as  to  bring  either  of  said  styluses  into 
operative  position  with  respect  to  a  record ;  75 
and  a  movable  member  on  said  carriage 
adapted  to  raise  said  weight  and  thereupon 
actuate  said  stjdus  holder. 

6.  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage ;  a  reproducer  gQ 
mounted  on  said  carriage,  said  reproducer 
including  a  diaphragm,  a  floating  weight,  a 
lever  pivoted  to  said  weight  and  connected 
with  said  diaphragm,  and  a  stylus  holder 
carried  by  said  lever  and  provided  with  a  §5 
pluralit}^  of  styluses,  said  holder  being  mov- 

able so  as  to  bring  either  of  said  styluses 
into   operative   position  with   respect   to   a 
record ;  and  a  member  on  said  carriage,  said 
member   being   oscillatorily    and   rotatably  90 
movable  to  raise  said  weight  and  thereupon 
to  actuate  said  st3dus  holder,  respectively. 

7.  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage ;  a  reproducer 
mounted  on  said  carriage,  said  reproducer  95 
including  a  diaphragm,  a  floating  weight,  a 
lever  pivoted  to  said  weight  and  connected 
with  said  diaphragm,  and  a  stylus  holder 
carried  by  said  lever  and  provided  with  a 
plurality  of  styluses,  said  holder  being  mov-  100 
able  so  as  to  bring  either  of  said  styluses 
into   operative   position   with   respect   to   a 
record;  and  a  member  on  said  carriage,  said 
member    being   oscillatorily    and   rotatably 
movable  to  raise  said   weight   and  actuate  105 
said  stylus  holder,  respectively;  and  means 
for  tlius  oscillating  and  rotating  said  mem- 
ber. 

8.  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage;  a  reproducer  no 
mounted  on  said  carriage,  said  reproducer 
including  a   diaphragm,  a   floating  weight, 
a  lever  pivoted  to  said  weight  and  connect- 

ed with  said  diaphragm,  and  a  stylus  holder 
carried  by  said  lever  and  provided  with  a  115 

plurality  of  styluses,  said  holder  being  mov- 
able so  as  to  bring  either  of  said  styluses 

into  operative   position   with   respect   to   a 
reccu-d;    a   sleeve   oscillatorily   mounted   on 
said  carriage;  and  a  member  both  rotatably  120 
and  longitudinally  movable  in  said  sleeve, 
oscillation  of  said  sleeve  being  etTective  to 
raise  said  member  agains-.t  said  weight,  and 
longitudinal  and  rotative  movement  of  said 
member  being  respectively  effective  to  en-  125 
gage  the  same  with,  and  actuate,  said  stylus 
holder. 

0.  In  mechanism  of  the  class  described, 
the  coinbination  of  a  carriage ;  a  reproducer 
mounted  on  said  carriage,  said  reproducer  I30 
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including  a  diaphragm,  a  floating  weigiit, 
a  lever  pivoted  to  said  weight  and  con- 

nected with  said  diaphragm,  and  a  stylus 
holder  carried  by  said  lever  and  provided 

5  with  a  plurality  of  styluses,  said  holder  be- 
ing movable  so  as  to  bring  either  of  said 

styluses  into  operative  position  with  re- 
spect to  a  record;  a  sleeve  oscillatorily 

mounted  on  said  carriage ;  a  member  both 
2^0  rotatably  and  longitudinally  movable  in 

said  sleeve,  oscillation  of  said  sleeve  being 
effective  to  raise  said  member  against  said 
weight,  and  longitudinal  and  rotative  move- 

ment of  said  member  l^eing  respectively  ef- 
IQ  fective  to  engage  the  same  with,  and  ac- 

tuate, said  stylus  holder;  and  conjointl)' 
operable  cam  m.eans  adapted  successively  to 
oscillate  said  sleeve,  advance  said  member, 
and  rotate  the  same. 

20  10-  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage ;  a  reproducer 
niounted  on  said  carriage,  said  reproducer 
including  a  diaphrr.gm,  a  floating  weight,  a 
lever  pivoted  to  said  weight  and  connected 

25  Avith  said  diaphragm,  and  a  stylus  holder 
carried  by  said  lever  and  provided  with  a 
plurality  of  st^duses,  said  holder  being  mov- 

able so  as  to  bring  either  of  said  styluses 
into   operative   position  with   respect  to   a 

30  record;  a  sleeve  oscillatorily  mounted  on 
said  carriage;  a  member  both  rotatabh^  and 
longitudinally  movable  in  said  sleeve,  oscil- 

lation of  said  sleeve  being  effective  to  raise 
said  member  against  said  weight,  and  longi- 

35  tudinal  and  rotative  movement  of  said  mem- 
ber being  respectively  efi:ective  to  engage  the 

same  with,  and  actuate,  said  stylus  holder; 
a  tension  spring  connected  with  said  mem- 

ber and  adapted  both  to  retract  the  same 
40  i'lid   to   hold   it   out   of   contact   with   said 

weight;  and  conjointl}?  operable  cam  means 
adapted  successiveh^  to  oscillate  said  sleeve, 
advance  said  member  and  rotate  the  same. 

11.  In  mechanism  of  the  class  described. 
45  the  combination  of  a  carriage;  a  reproducer 

mounted  on  said  carriage,  said  reproducer 
including  a  diaphragm,  a  floating  weiglit,  a 
lever  pivoted  to  said  weight  and  connected 
v/ith  said  diaphragm,  and  a  stylus  holder 

50  carried  by  said  lever  and  provided  with  a 
plurality  of  styluses,  said  holder  being  mov- 

able so  as  to  bring  either  of  said  styluses 

"  into  operative  position  with  respect  to  a 
record;    a  sleeve   oscillatorily   mounted   on 

55  said  carriage ;  a  member  both  rotatably  and 
longitudinally  movable  in  said  sleeve,  oscil- 

lation of  said  sleeve  being  effective  to  raise 
said  member  against  said  weight,  and  lon- 

gitudinal  and   rotative   movement   of   said 
60  member  being  respectively  effective  to  en- 

gage the  same  with,  and  actxiate,  saidstylu? 
holder;  a  tension  s^jring  connected  with 
said  member  and  adapted  both  to  retract  the 
same  and  to  hold  it  out  of  contact  Avith  said 

65  weight ;  and  a  rotatable  plate  on  said  car- 

riage provided  with  a  raised  edge  forming 
a  cam  laterally  engaging  said  member  to 
oscillate  the  same  against  said  spring,  with 
a  disk  cam  terminally  engaging  said  mem- 

ber to  similarly  advance  the  same,  and  with  70 
means  for  rotating  said  member  when  tluis 
oscillated  and  advanced. 

12.  In  mechanism  of  the  class  described, 
a  reproducer  including  a  diaphragm,  a  float- 

ing weight,  a  lever  pivoted  to  said  weight   75 
and  connected  with  said  diaphragm,  a  stylus 
holder  carried  by  said  lever  and  provided 
with   a   plurality   of   styluses,   said   holder 
being  movable  so  as  to  bring  either  of  said 
styluses    into   operative    position   with    re-    go 
spect  to  a  record,  and  means  mounted  on 
said  weight  for  thus  moving  said  holder, 
said  means  being  normally  out  of  engage- 

ment with  said  holder  b\it  being  adapted  to 
engage  the  same  in  the  raised  position  of  85 
said  Aveight. 

13.  In  mechanism  of  the  class  described, 
a  reproducer  including  a  diaphragm,  a  float- 

ing Aveight,  a  lever  pivoted  to  said  Aveight 
and  connected  Avith  said  diaphragm,  a  stylus  90 
holder  carried  by  said  lever  and  provided 
Avitli  a  plurality  of  styluses,  said  holder  being 

moA'able  so  as  to  bring  either  of  said  styluses 
into  operatiA^e  position  Avith  respect  to  a 
record,  and  a  member  rotatably  mounted  95 
on  said  weight,  said  member  being  nor- 

mally out  of  engagement  Avith  said  holder 
but  being  adapted  to  engage  the  same  in 
the  raised  position  of  said  weight. 

14.  In  mechanism  of  the  class  described,  100 
a  reproducer  including  a  floating  weight,  a 
diaphragm,  a  lever  pivoted  to  said  weight 
and  connected  with  said  diaphragm,  a  stylus 
holder  carried  by  said  lever  and  provided 
Avith  a  plurality  of  styluses,  said  holder  105 
being  further  provided  with  a  gear  and 
being  movable  to  bring  either  of  said 
styluses  into  operative  position  with  respect 
to  a  record,  and  a  spindle  rotatably  mounted 
on  said  weight  and  bearing  a  gear  adapted   no 
to  mesh  with  the  gear  on  said  holder. 

15.  In  mechanism  of  the  class  described, 
a  reprodiicer  including  a  floating  weight,  a 
diaphragm,  a  lever  pivoted  to  said  weight 
iind  connected  with  said  diaphragm,  a  stylus  115 
holder  carried  by  said  lever  and  provided 
with  a  plurality  of  styluses,  said  holder 
being  further  provided  with  a  gear  and 
being  movable  to  bring  either  of  said 
styluses  into  operative  position  with  re-  120 
spect  to  a  record,  and  a  spindle  rotatably 
mounted  on  said  AA'eight  and  bearing  a  gear 
ada])ted  to  mesh  Avith  the  gear  on  said 
holcler  in  the  raised  position  of  said  weight. 

16.  In  mechanism  of  the  class  described,  125 
the  combination  of  a  carriage ;  a  reproducer 
mounted  on  said  carriage,  said  reproducer 
including  a  diaphragm,  a  floating  weight., 
a   IcA^er   pivoted   to   said   Aveight   and   con- 

nected with  said  diaphragm,  and  a  stylus  130 
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holder  carried  by  said  lever  and  provided 
with  a  plurality  of  styluses,  said  holder  being 
movable  so  as  to  bring  either  of  said  otyiuses 
into  operative  position  witli  resj^ect  to  a  rec- 

5  ord ;  means  mounted  on  said  vceight  for  thus 
moving  said  holder  adapted  to  opera tively 
engage  the  same  in  the  raised  position  of  said 

■weight:  and  a  movable  member  on  said  car- 
riage adapted  to  raise  said  weight  and  there- 

jQ  u.pon  to  actuate  said  stylus  moving  moans. 
17.  In  m.echanism  of  the  class  described, 

the  combination  of  a  carriage :  a  i-ei)roducer 
UKiunred  en  said  carriage,  said  re])roducer 
including  a  diaphragm,  a  floating  weight,  a 

j5  lever  pivoted  to  said  weight  and  connected 
with  said  diaphragm,  and  a  stylus  holder 
carried  by  said  lever  and  provided  with  a 
plurality  of  styluses,  said  holder  being  mov- 

able so  as  to  bring  either  of  said  styluses  into 

20  operative  position  v\-ith  respect  to  a  record; 
a  member  rotatably  mounted  on  said  weight 
and  adapted  operatively  to  engage  said 
holder  in  the  raised  position  of  said  weight; 
and  a  member  on  said  carriage,  said  member 

25  being  oscillatorily  and  rotatably  movable 
thus  to  raise  said  weight  and  thereupon  to 
rotate  the  member  thereon. 

18.  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage:  a  reproducer 

30  mou.nted  on  said  carriage,  said  I'eproducer 
including  a  diaphragm,  a  floating  weight,  a 
lever  pivoted  to  said  weight  and  connected 
with  said  dia]ihragm,  and  a  stylus  holder  car- 
i-ied  by  said  lever  and  provided  with  a  plu- 

35  rality  of  styluses,  said  holder  being  further 
provided  witli  a  gear  and  being  inovable  so 
as  to  bring  either  of  said  styluses  into  op- 

erative position  with  respect  to  a  record;  a 
spindle  rotatably  mounted  on  said   weight 

40  and  bearing  a  gear  adapted  to  me-^h  with  "the gear  on  said  holder:  and  a  member  on  said 
carriage,  said  member  being  oscillatorily 
and  rotatably  movable  to  raise  said  weight 
and   rotate   said   siundle   respectively;    and 

45  means  for  thus  oscillating  and  rotating  said 
member. 

10.  In  mechanism  of  the  class  described, 
tlie  combination  ci  a  carriage:  a  reproducer 
mounted  on  said  carriage,  said  reproducer 

50  including  a  diaphragm,  a  floating  weiglit,  a 
lever  pivoted  to  said  weight  and  connected 
with  said  diaphragm,  and  a  stylus  holder 

carried  by  said  lever  and  ]n'ovided  with  a 
plurality  (>f  styluses,  said  holder  being  fur- 

55  ther  provided  with  a  gear  and  being  mov- 
able so  as  to  bring  either  of  said  styluses 

into  operative  position  Avith  respect  to  a 
record :  a  spindle  rotatably  mounted  on  said 
weight  and  bearing  a  gear  adapted  to  mesh 

60  with  the  gear  on  said  holder:  a  sleeve  oscil- 
latorily mounted  on  said  carriage;  and  a 

member  both  rotatably  and  longitudinally 
movable  in  said  sleeve,  oscillation  of  said 
sleeve  being  effective  to  raise  said  member 

Go  against  said  weight,  and  longitudinal  and 

80 

85 

rotative  movement  of  said  member  being  re- 
spectively effective  to  engage  the  same  witli, 

and  rotate,  said  spindle. 
20.  In  mechanism  of  the  class  described, 

the  combination  of  a  carriage :  a  reproducer  70 
mounted  on  said  carriage,  said  reproducer 
including  a  diaphragm,  a  floating  weight,  a 
leA'er  pivoted  to  said  weight  and  connected 
with  said  diaphragm,  and  a  stylus  holder 
carried  by  said  lever  and  provided  with  a  75 
plurality  of  styluses,  said  holder  being  fur- 

ther provided  with  a  gear  and  being  mov- 
able so  as  to  l)ring  either  of  said  styluses  into 

operative  position  with  respect  to  a  record; 
a  spindle  rotatably  mounted  on  said  weight 
and  bearing  a  gear  adapted  to  mesh  with  the 
gear  on  said  holder;  a  sleeve  oscillatorily 
mounted  on  said  carriage:  a  key  both  rota- 

tably and  longitudinally  mo\able  in  said 
sleeve,  oscillation  of  said  sleeve  being  effec- 

tive to  raise  said  key  against  said  weight, 
and  longitudinal  and  rotative  movement  of 

said  key  being  respectively  effecti\e  to  en- 
gage the  same  with,  and  rotate, said  spindle; 

and  conjointly  operable  cam  means  adapted  90 
successively  to  oscillate  said  sleeve,  ad\ance 
said  key,  and  rotate  the  same. 

21.  In  mechanism  of  the  class  described, 
the  combination  of  a  carriage:  a  reproducer 
mounted  on  said  carriage,  said  reproducer  95 

including  a  diaphi-agm,  a  floating  weight,  a 
lever  pivoted  to  said  weight  and  connected 
with  said  diaphragm,  and  a  stylus  holder 
carried  by  said  lever  and  provided  with  a 
plurality  of  styluses,  said  holder  being  fur- 

ther provided  with  a  gear  and  being  movable 
so  as  to  bring  either  of  said  styluses  into  op- 

erative position  with  respect  to  a  record:  a 
spindle  rotatably  mounted  on  said  weight 
and  bearing  a  gear  adapted  to  mesh  with  the  105 
gear  on  said  holder;  a  sleeve  oscillatorily 
moimted  on  said  carriage:  a  key  both  rota- 

tably and  longittidinally  movable  in  said 
sleeve,  oscillation  of  said  sleeve  being  effec- 

tive to  raise  said  key  again^^t  said  weight,  no 
and  longitudinal  and  rotative  movement  of 
said  key  being  respectively  effective  to  en- 

gage the  same  with,  and  rotate. said  spindle: 
a  tension  spring  connected  wtth  said  key  and 
adapted  both  to  retract  the  same  and  to  115 
hold  it  out  of  contact  with  said  weight :  and 

conjointh'  operable  cam  means  adapted  suc- 
cessively to  oscillate  said  sleeve,  advance 

said  key  and  rotate  the  same. 
22.  In  mechanism  of  the  class  described.  120 

the  con.ibination  of  a  carriage:  a  reproducer 
mounted  on  said  carriage,  said  reproducer 
including  a  diaphragm,  a  floating  Aveight.  a 
lever  pivoted  to  said  weight  and  connected 
with  said  diaphragm,  and  a  stylus  holder  125 

cai'ried  by  said  lever  and  provided  Avith  a 
plurality  of  styluses,  said  holder  being 
further  provided  with  a  gear  and  be- 

ing niovable  so  as  to  bring  either  of 
said   styluses   into   operative  position   Avith  130 

100 
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respect  to  a  record;  a  spindle  rotatably 
mounted  on  said  weight  and  bearing  a  gear 
adapted  to  mesh  with  the  gear  on  said 
holder;  a  sleeve  oscillatorily  mounted  on 
said  carriage ;  a  key  both  rotatably  and  lon- 

gitudinally movable  in  said  sleeve,  oscilla- 
tion of  said  sleeve  being  effective  to  raise 

said  kej  against  said  weight,  and  longitu- 
dinal and  rotative  movement  of  said  key  be- 

ing respectively  effective  to  engage  the  same 
with,  and  rotate,  said  spindle;  a  tension 
spring  connected  with  said  key  and  adapted 
both  to  retract  the  same  and  to  hold  it  out 
of  contact  with  said  weight;  and  a  rotatable 

plate  on  said  carriage  provided  with  a  raised  15 
edge  forming  a  cam  laterally  engaging  said 
key  to  oscillate  the  same  against  said  spring, 
with  a  disk  cam  terminally  engaging  said 
key  to  similarly  advance  the  same,  and  with 
means  for  rotating  said  key  when  thus  os-  20 ciliated  and  advanced. 

Signed  by  me  this  7th  day  of  January, 
1909. 

HARRY  B.  McNULTY. 

Attested  by — Mary  Gladwell, 
Jno.  F.  Oberlin. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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imiTED  STATES  PATENT  OFFICE. 
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Application  filed  May  18,  1910.     Serial  No.  561,929. 

To  all  whom  it  may  concern: 
Be  it  laiown  that  I,  Louis  Lumiere,-  a  citi- 

zen of  the  Republic  of  France,  residing  at 

Lyon,  in  the  Republic  of  France,  have  in- 
6  vented  certain  new  and  useful  Improve- 

laents  in  Acoustical  Instruments,  of  which 
the  following  is  a  full,  clear,  and  complete 
disclosure. 

This  invention  relates  to  improvements  in 
10  acoustical  instruments  such  as  telephones, 

microphones,  stethoscopes,  talking  machines, 
musical  instruments,  and  in  general  any  in- 

strument used  for  the  reception  or  transmis- 
sion of  sounds. 

15  The  invention  is  described  below  and 
illustrated  as  applied  to  the  sound  box  of  a 
talking  machine. 

The  invention  is  particularly  applicable  to 
those  acoustical  instruments  in  which  there 

20  is  a  sound  box  comprising  a  substantially 
stationary  wall  or  side  in  which  there  is  an 
opening  leading  to  the  ear  piece  or  trumpet 
or  other  sound  delivering  means,  and  a  rigid 
movable  side  reciprocated  toward  and  away 

25  from  the  stationary  side  by  suitable  means 
such  as  the  stylus  of  the  talking  machine,  the 
said  movable  side  moving  in  substantially 
unchanged  form  throughout  its  whole  area. 

In  the  sound  boxes  of  talking  machines 
30  and  other  acoustical  instruments  the  dis- 

placement of  the  movable  wall  has  the  ef- 
fect of  producing  at  the  level  of  the  orifice 

leading  to  the  horn  variations  in  pressure  in 
the  air  within  the  sound  box.    These  vari- 

35  ations  constitute  the  origin  of  the  produc- 
tion of  the  sounds  and  are  accompanied  by 

a  displacement  of  the  air  contained  within 
the  sound  box,  a  displacement  which  travels 
alternately  from  the  orifice  to  the  periphery 

40  of  the  sound  box,  and  from  the  periphery  to 
the  orifice.  If  the  internal  form  of  the  sta- 

tionary wall  is  not  correct,  the  displacement 
of  the  air  within  the  sound  box  is  subject 

to  variations  in  speed  which  give  rise  to  dis- 
45  turbances  which  absorb  work  and  are  inju- 

rious to  the  purity  of  the  sound  produced. 
The  method  of  construction  which  forms 

the  subject  of  the  present  invention  over- 
comes this  objection  and  insures  a  maximum 

^^  of  effect  being  obtained  with  the  apparatus. 
The  invention  will  be  clear  upon  reference 

to  the  accompanying  drawing  which  shows  a 
sectional  elevation  of  a  circular  sound  box 
constructed  according  to  this  invention. 

^^  The  invention  consists  in  giving  the  inner 
face  &  of  the  stationary  wall  a  such  a  form 

that  the  surface  of  all  cylindrical  sections 
taken  between  it  and  the  movable  wall  c  con- 

centrically with  the  axis  of  the  orifice  are 
equal;  that  is  to  say,  if  the  diameters  of  60 

these  sections  are  taken  as  D^,  D^,  D^,  and 
the  height  of  these  sections  are  taken  as 
H^,  H^,  H^,  the  surfaces  of  the  cylinders 
D^  H^  =  D2  H2  =  D3  H^  etc.  It  will  be  un- 

derstood that  under  these  conditions  the  in-  65 
stantaneous  pressure  of  the  air  will  be  uni- 
foi-m  at  all  points  of  the  surface  of  the  wall 
c,  so  that  the  objection  referred  to  above 
will  be  avoided  and  the  flow  of  air  in  the 
sound  box  produced  or  producing  the  sounds,  70 
toward  and  away  from  the  orifice  will  be 
practically  unaffected  by  the  displacement 
of  the  movable  wall. 

It  is  to  be  understood  that  this  improve- 
ment  is   applicable   whatever   may   be   the  75 

form  of  the  movable  wall  c,  the  interior  face 
h  of  the  fixed  side  a  being  always  deter- 

mined by  the  same  conditions. 
Having  thus  described  my  invention, what 

I  claim  and  desire  to  protect  by  Letters  Pat-  80 
ent  of  the  United  States,  is: — 

1.  A  soimd  box  for  acoustical  instru- 
ments comprising  a  movable  wall  and  a  sta- 

tionary wall  in  which  the  inner  face  of  the 
movable  wall  bears  such  a  form  in  relation  8& 
to  the  inner  face  of  the  stationary  wall  that 
the  surfaces  of  successive  sections  taken  con- 
centricalW  with  the  delivery  orifice  of  the 
sound  box  between  the  inner  faces  of  the 
two  walls  are  substantially  equal.  90 

2.  A  sound  box  for  acoustical  instru- 
ments comprising  a  stationary  wall  pro- 

vided with  a  delivery  orifice,  and  a  movable 
wall  arranged  opj^osite  the  inner  surface  of 
said  stationary  wall,  the  inner  surface  of  95 
said  movable  wall  and  the  inner  surface  of 
said  stationary  wall  converging  radially 
outwardly  toward  each  other,  the  surfaces 
of  successive  cylindrical  sections  taken  co- 
axially  with  said  delivery  orifice  between  the  100 
inner  faces  of  said  walls  being  substantially 

equal. 3.  A    sound    box    for    acoustical    instru- 
ments  comprising    a    stationary    wall    pro- 

vided with  a  delivery  orifice,  and  a  movable  105 
wall  having  an  inner  convex  surface  opposed 
to  the  inner  surface  of  said  stationary  wall 
and  opposite  said  orifice,  the  inner  surfaces 
of  said  stationary  wall  and  said  movable 
wall  converging  radially  outwardly  from  HO 
said  orifice  toward  each  other  and  the  sur- 

faces of  successive  cylindrical  sections  taken 
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coaxially  with  said  delivery  orifice  between 
the  inner  faces  of  said  walls  being  substan- 

tially equal. 
4.  In  a  sound  box,  the  combination  of  a 

fixed  wall  having  a  delivery  opening  coaxial 
therewith,  and  a  movable  wall,  the  distance 

between  any  point  in  the  stationary'-  wall  and 
the  point  in  the  movable  wall  opposite  there- 

of, measured  along  a  line  parallel  with  the 
axis  of  said  walls,  being  the  quotient  of  a 

constant,  divided  by  the  distance  between 
the  said  point  in  the  stationary  wall  and  the 
axis  of  said  sound  box. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  twenty-sixth  day  of  April,  A.  D. 
1910. 

LOUIS  LUMIERE. 
Witnesses : 

Gaston  Jeauniaux, 
Marin  Yachon. 

15 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 

1,039,208. 

RUDOLPH  STEINERT,  OF  NEW  HAVEN,  CONNECTICTJT. 

PHONOGRAPH-NEEDLE. 

Specification  of  letters  Patent.         Patented  Sept.  24, 1912. 
Application  filed  July  1,  1911.     Serial  No.  638,545. 

To  nil  vhom  it  may  concern : 
Be  it  knoAvn  that  I,  Eudolph  Steixekt, 

a  citizen  of  the  United  States,  residing  at 
Xew  Haven,  in  the  county  of  New  Haven 

6  and  State  of  Connecticut,  have  invented 

new  and  useful  Improvements  in  Phono- 
graph-Xeedles,  of  which  the  following  is  a 
specification. 

This    invention    relates    to    talking    ma- 
10  chines,  and  has  for  its  object  to  provide  an 

improved  stylus  for  such  machines  which 
shall  augment  the  volume  and  also  improve 
the  quality  of  sound  produced  by  modify- 

ing or  destroying  the  metallic  sharpness  and 
15  ringing  so  noticeable  in  talking  machines 

now  in  use.  The  tones  produced  with  the 
improved  needle  are  much  purer,  deeper, 
and  clearer,  and  the  un])leasant  scratching 
noises    common   to    phonograph    reproduc- 

20  tions  are  eliminated. 
In  the  accompanying  drawings :  Figure  1 

is  an  elevation  of  the  improved  stylus  for 

talking  machines,  enlarged  ;  Fig.  2  is  a  ver- 
tical  central   section   of   the   same:   Fig.   3 

25  is  a  similar  view  of  a  modified  form  of  the 

invention ;  and  Figs,  -i  and  5  are  perspec- 
tive views  of  other  modified  forms  of  the 

stylus. 
In  the  drawing  the  numeral  10  designates 

30  a  reproducing  needle  or  stylus  for  a  talk- 
ing machine  made  of  any  suitable  material 

pointed  at  one  end.  11.  as  shown,  to  engage 
the  record.  Fitting  tightly  on  the  stylus 
at  a  suitable  distance  from  its  pointed  end 

35  and  from  its  support  is  a  member  herein- 
after called  a  band,  resonator,  or  sound 

modifier  12,  which  may.  and  preferably  has, 
a  de])ending  porticm  or  skirt  13  surrounding 
the   stylus   and   separated   tlierefrom   by   a 

^0  space  14.  The  bottom  of  the  skirt  13  is 

beveled  on  its  inner  side,  as  at  1."),  to  form 
a  I'elaMvely  sharp  edge  16.  The  band  and 
skirt  ma3^,  however,  be  made  of  wood,  ivor,y, 
or  other  suitable  material,  if  desired,  and 

^^  instead  of  making  it  of  cylindrical  shape, 
as  in  Figs.  1  and  2.  it  may  be  of  bell  form, 
the  lower  end  of  the  skirt  standing  away 
from  the  stylus  as  in  Fig.  3.  and  its  wall 
made  gradually  thinner  from  the  band  12 

^^  to  the  lower  edge  16.  A  collar  17  may  be shrunk  or  otherwise  fastened  around  the 

band  12  to  hold  it  on  the  stylus,  especially 
if  the  band  be  of  wood  or  ivory. 
A  modified  form  of  the  band,  resonator 

or  sound  modifier  is  illustrated  in  Figs,  -l 
and  5,  where  both  the  upper  and  lower  ends 

of  a  band  or  resonator  18  are  represented, 
embracing  a  stylus.  In  Fig.  4,  a  stylus,  19, 
made  of  wood  is  shown,  and  the  resonator 
held  thereon  by  a  set  screw  20.  In  Fig.  5.  a  gQ 
band  or  resonator  21,  is  clamped  tightly  on 
a  metal  stylus  with  an  inter]50sed  felt  lining 
or  cushion  22,  between  the  band  and  the 

stylus. 
Experiment  has  demonstrated  that  the  gs 

best  position  for  attaching  the  band  on  the 
stylus  is  about  three-eighths  inch  from  its 
point,  the  skirt  extending  in  the  direction  of 
the  point  about  five-sixteenths  of  an  inch. 
In  this  i^osition.  the  tone  i^roluced  will  be  70 
beautiful  and  clear  and  wholly  free  from 
metallic  timbre  so  noticeable  in  talldng  ma- 

chines at  iDresent  in  use.  The  volume  of 
tone  is  increased  by  the  use  of  the  resonator 
which  ajDpears  to  have  a  gathering  effect  on  75 
the  sharp  ringing  metallic  sounds  and  pre- 

vent the  issuance  thereof  from  the  macliine, 
the  tones  emitted  being  of  great  depth  and 
purity  with  a  noticeable  absence  of  scratch- 
ing sounds.  80 

While  it  is  a  fact  that  the  band  or  reso- 
nator on  the  stylus  purifies  and  enhances  the 

beauty  of  the  tone,  the  cause  is  not  wholly 
understood,  but  it  is  believed  that  the  band 
concentrates  and  condenses  the  vibrations  85 
at  the  point  of  union  between  the  stylus  and 
the  band.  This  giving  out  of  the  sound  is 
apparently  accomplislied  in  such  manner  as 
to  soften  and  remove  the  metallic  sharp- 

ness which  is  present  when  a  plain  stylus  90 
is  used. 

It  is  to  be  understood  that  this  invention 
is  not  limited  to  the  exact  position  of  the 
band  or  resonator  on  the  stylus,  as  further 
experiments  and  with  different  materials  95 
may  demonstrate  some  other  equally  good 

or  better  ])osition.  The  distance  of  the  res- 
onator or  sound  modifier  from  the  point  of 

the  stylus  hereinabove  given  is.  however, 
the  best  known  at  the  present  time.  Fur-  100 
thermore,  no  particular  material  is  claimed 
as  best  for  the  stylus  and  band.  ^Nletal, 

wood,  ivory,  fiber,  and  other  hard  sub- 
stances having  been  used  and  good  results 

obtained  from  all.  105 
What  I  claim  is: 
1.  An  attachment  for  talking  machines 

comprising  a  cupped  resonator  provided 
with  an  opening  therethrough  to  receive  a 
stylus  whereby  the  resonator  may  be  wholly  110 
supported  by  tlie  stylus  intermediate  the 
ends  thereof. 
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2.  A  stylus  for  talking  macliines  made  of 
rigid  material  pointed  at  one  end  and  hav- 

ing an  encircling  band  rigidly  clamped 
thereon  between  its  ends  and  provided  with 

5  a  skirt  surrounding  said  stylus  and  spaced 
therefrom  and  separate  from  the  stjdus  sup- 

porting means. 
3.  A  stylus  for  talking  machines  made  of 

rigid  material  pointed  at  one  end  and  hav- 
10  ing  an  encircling  band  firmly  clamped 

thereon  between  its  ends  and  spaced  from 
its  supjDorting  means,  said  band  being  pro- 

vided with  a  skirt  surrounding  said  stjdus 
open   toward   its   pointed   end   and   spaced 

15  therefrom,  its  free  edge  being  made  rela- 
tively sharp. 

4.  A  stylus  for  talking  machines  made  of 
■rigid  material  pointed  at  one  end  and  hav- 

ing   an    encircling    band    firml}'    clamped 
20  thereon  between  its  ends  and  spaced  from 

its  supporting  means,  said  band  being  pro- 
vided with  a  spreading  skirt  surrounding 

said  st3dus  o])en  toward  its  pointed  end 
and  spaced  therefrom,  the  wall  of  said  skirt 

25  portion  being  of  gradually  lessening  thick- 
ness toward  its  free  edge. 

6.  A  stylus  for  talking  machines  made  of 
rigid  material  pointed  at  one  end  and  hav- 

ing   an    encircling    band    firmly    clamped 
•^0  thereon  above  said  end  and  separate  from 

the  stylus  supporting  means,  said  band  hav- 
ing a  pocket  opening  thereinto  and  form- 

ing a  space  around  said  stylus. 
6.  A  stylus  for  talking  machines  made  of 

rigid  material  pointed  at  one  end  and  hav-  35 
ing  an  encircling  band  also  of  rigid  ma- 
terial  firmly  clamped  thereon  between  its 
ends  and  spaced  from  the  stylus  support- 

ing means,  said  band  having  a  flange  di- 
rected toward  the  pointed  end  of  the  stylus  40 

and  spaced  therefrom. 
7.  An  attachment  for  talking  machines 

comprising  a  cup-shaped  band  designed  to 
be  clamped  on  the  stylus  of  the  same  and 
in  contact  only  therewith  its  open  end  be-  45 
ing  directed  toward  the  point  of  the  stylus. 

8.  A  stylus  for  talking  machines  made  of 
rigid  material  pointed  at  one  end,  and  an 
encircling  band  or  sound  modifier  rigidly 

clamped  thereon  between  its  ends  and  50 
wholly  supported  thereby,  said  band  or 
sound  modifier  being  provided  with  a  reso- 

nance space. 
In  testimony  Avhereof  I  have  hereunto  set 

my  hand  in  presence  of  two  subscribing  wit-   ""  - nesses. 
RUDOLPH  STEINERT. 

Witnesses : 
J.   BlENEY    TUTTLE, 
Elizabeth  S.  Stevenson. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 
Washington,  D.  C." 1 
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UNITED  STATES  PATENT  OFFICE. 
HAERY  T.  SCOTT  AND  LEO  J.  PATTERSON,  OF  LOS  ANGELES,   CALIEORNIA;   SAID 

PATTERSON  ASSIGNOR  TO   SAID  SCOTT. 

AUTOMATIC  PHONOGRAPH. 

1,040,039. Specification  of  letters  Patent.  Patented  Oct.  1, 1913. 

Application  filed  May  27,  1911.     Serial  No.  629,892. 

To  all  whom  it  may  concern: 
Be  it  known  that  we.  Harry  T.  Scott  and 

Leo  J.  Patterson,  citizens  of  the  United 

States,  both  residins-  at  Los  Angeles,  in  the 
g  county  of  Los  Angeles  and  State  of  Cali- 

foi'nia,  have  invented  new  and  nsefnl  Im- 
provements in  Automatic  Phonographs,  of 

which  the  following  is  a  specification. 
This   invention    relates   to   an    automatic 

IQ  Dhonograph  for  plaving  automatically  and 
successively  a  number  of  phonograph  rec- 

ords of  the  ordinary  cylindrical,  or  Edison, 
type;  and  the  invention  consists  primarily 
in  an  arrangement  of  mechanisms  whereby 

15  the  records  are  carried  with  their  axes  in 
vertical  positions  and  are  elevated  from  the 
carrying  member  or  table  to  a  position  ad- 

jacent the  reproducing  mechanism,  which 
reproducing  mechanism  is  located  above  the 

20  table  at  a  convenient  position  to  engage  the 
records  when  they  are  raised. 

In  its  s]")ecific  preferred  embodiment  our 
invention  consists  of  a  rotating  table  mount- 

ed on  a  vertical  axis,  the  table  having  pock- 
25  ets  arranged  around  its  perii^hery  and  in 

which  the  cylindrical  records  are  adapted  to 
rest.  The  pockets  extend  through  the  table, 
the  records  resting  on  annular  shelves 
around  the  lower  edges  of  the  pockets,  .so 

30  that  there  is  an  oi^ening  under  each  pocket 
through  which  the  record  raising  member 
and  record  engaging  mandrel  may  pass. 
The  table  is  provided  with  an  intermittent 
rotating  mechanism  so  that  it  may  be  moved 

35  to  place  successive  records  over  the  record 
engacfing  mandrel.  The  mandrel  is  mounted 
on  the  u])per  end  of  a  verticallv  movable 
and  rotatalile  shaft,  the  action  of  the  shaft 
being  first   to  move  verticallv  and  engage 

40  the  mandrel  with  the  record  immediately 
above,  move  the  record  to  a  point  adjacent 
the  reproducing  mechanism,  and  then  to 
rotate  and  slowly  move  downwardly  in  a 
manner  designed  to  keep  the  sound  groove 

45  of  the  record  in  engagement  with  the  re- 
producing needle.  In  other  words,  the  rec- 

ord is  both  rotated  and  moved  longitudi- 
nally—  given  two  distinct  movements  —  in- 
stead of,  as  heretofore,  rotating  the  record 

^0  jind  moving  the  reproducing  mechanism  lon- 
gitudinally along  the  record.  In  our  ma- 

chine the  reproducing  meclianism  is  held 
stationary,  at  least  so  far  as  movement  along 
the  record  is  concerned.     When  the  record 

^^  carrying  mandrel  has  moved  downwardh^  to 

a  point  where  the  reproduction  of  the  rec- 
ord is  completed,  tlie  mechanism  allows  the 

mandrel  to  move  quickly  to  its  lowermost 
position.  In  doing  this,  the  record  is  left  in 
its  pocket  on  the  table.  Immediately  the  60 
mandrel  has  reached  its  lowermost  position 
and  is  free  of  the  table,  the  table  is  rotated 
through  a  certain  ]5ortion  of  a  revolution  to 
bring  the  next  record  directly  over  the  man- 

drel. "When  this  has  been  accomplished  the  65 
mandrel  is  again  automatically  started  up- 
Avard  and  the  whole  operation  repeated. 
We  will  show  in  the  accompanying  draw- 

ings our  present  i^referred  form  of  appa- 
ratus: but  it  will  be  understood  that  there  70 

are  certain  variations  which  we  may  make, 
and  we  have  shown  some  of  these  variations, 
notably  a  modified  form  of  controllinff  the 
downward  movement  of  the  mandrel.  These 
features  will  be  best  understood  from  the  75 
foUoAving  specification  taken  in  connection 
with  the  accompanying  drawings,  in  which : 

Figure  1  is  a  plan  view  of  our  mechanism 
as  arrang(>d  within  a  case,  the  cover  being 
removed.  Fig.  2  is  a  section  of  the  same 
taken  as  from  line  2 — 2  on  Fig.  1  with  the 
cover  in  place.  Fig.  3  is  an  enlarged  verti- 

cal section  and  elevation  taken  on  line  3 — 3 
of  Fig.  1.  Fig.  4  is  an  enlarjyed  vertical  sec- 

tion and  elevation  taken  on  line  4 — 4  of  Fig. 
I.  Fig.  5  is  a  horizontal  section  taken  on 
line  ̂  — 5  of  Fig.  4.  Fig.  fi  is  a  horizontal 
section  taken  on  line  fi — fi  of  Fig.  4.  Fi":.  7 
is  a  horizontal  section  taken  on  line  7 — 7  of 
Fig.  4.  Fisf.  8  is  an  enlarged  detail  section 
taken  on  line  8 — 8  of  Fig.  7.  Fig.  9  is  a 
cross  section  taken  on  line  ̂  — 0  of  Figs.  4 
and  8.  Fig.  10  is  a  cross  section  taken  on 
line  10 — 10  of  Fig.  6.  Fig.  11  is  an  enlarsred 
section  taken  on  line  11 — 11  of  Fiar.  4.  Fig. 
12  is  a  section  taken  on  line  12 — 12  of  Fig. 
II.  Fi<r.  13  is  an  enlarjred  section  taken  on 
line  13—13  of  Fig.  3.  Fig.  14  is  a  further 
enlarged  section  taken  on  line  14 — 14  of 
Fig.  13.  Fig.  1.5  is  a  diagram  showing  the  ̂ ^^ 
electrical  control  of  the  motor.  Fisf.  16  is  a 

section  taken  on  line  16 — 16  of  Fig.  3  and 
showin<r  the  means  of  driving  the  mandrel 
.shaft  from  the  fly-wheel.  Fig.  17  is  a  view 
taken  as  indicated  by  line  17 — 17  on  Fig.  3, 
but  illustrating  a  modified  form  of  mech- 

anism for  lowering  the  mandrel  shaft. 
In  the  accompanying  drawings  we  have 

shown  our  mechanism  hou.sed  within  a  ca.se 

20  provided  with  a  cover  21.     Case  20  is  ̂^^ 
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provided  with  a  horizontal  shelf  22  at  a 
distance  below  its  upper  edge  measured 
more  or  less  approximately  by  the  length 
of  records  23.  and  reproducing  mechanism 

5  24  is  secured  on  and  above  this  shelf.  We 
have  shown  a  special  form  of  horn  which 
leads  with  a  tapering  arm  25  from  the  re- 

producing mechanism  back  and  upwardly 
toward  the  rear  edge  of  cover  21,  the  horn 

10  26  curving  laterall}'  and  forwardly  and 
opening  at  the  front  of  the  cover.  The  horn 
lies  wholly  above  the  tops  of  records  23  so 
that  the  movement  of  the  records  is  not  in- 

terfered with  in  any  particular.     This  ar- 
15  rangement  of  the  horn  in  the  cover  of  the 

case  is  most  convenient  with  our  present  ar- 
rangement on  account  of  the  arrangement  of 

all  the  operating  mechanism  below  shelf  22. 
Below  shelf  22  the  case  is  divided  into  two 

20  main  compartments  and  in  one  of  the  com- 
partments the  operating  mechanism  is  lo- 

cated. A  suitable  frame  30  is  secured  to  the 

case  in  any  desired  manner,  it  being  prefer- 
able to  secure  it  so  that  any  vibrations  gen- 

25  erated  in  the  moving  mechanisms  will  not 
be  transmitted  to  the  case.  Near  one  end 
the  frame  is  provided  with  bearings  36 
which  carry  table  shaft  37.  On  the  upper 
end  on  table  shaft  37  is  mounted  a  circular 

30  fiat  table  38  provided  with  a  series  of  pock- 
ets 39  arranged  around  its  circumference. 

Pockets  39  extend  vertically  through  the 
table  and  records  23  rest  at  their  lower  edges 
on  an  annular  shelf  40  which  is  formed  by 

35  a  plate  41  secured  to  the  under  side  of  the 
table.  The  apertures  in  plate  41  are  of  suf- 

ficient diameter  to  pass  mandrel  42,  which 
mandrel  is  made  to  engageably  fit  within 
the  records.    Mandrel  42  is  mounted  on  the 

40  upper  end  of  mandrel  shaft  43  which  ex- 
tends down  through  JDearings  44  and  45  in 

frame  30.  Mandrel  shaft  43  is  of  consider- 
able length  and  projects  below  frame  30  for 

some  distance.    It  is  provided  with  longitu- 
45  dinal  kej^-waj^s  46  reaching  from  near  its 

upper  end  to  an  annular  groove  47  cut  at  a 
point  somewhat  below  its  center.  In  the  up- 

per part  of  frame  30  a  fly-wheel  48  is  pro- 
vided with  a  bearing  and  this  fly-wheel  is 

50  keyed  to  the  shaft  so  as  to  revolve  therewith 
but  to  allow  vertical  moA^ement  of  the  shaft 
without  moving  the  fly-wheel  vertically. 
Our  special  means  for  effecting  this  connec- 

tion of  the  fly-wheel  to  the  shaft  will  be 
55  considered  later.  This  fly-wheel  is  also  the 

driving  wheel  of  the  apparatus,  the  driving 
being  done  through  the  medium  of  a  belt  or 
other  member  49  which  connects  with  a 

motor  50  placed  in  the  bottom  of  the  case. 
60  The  control  of  motor  60  will  be  hereinafter 

explained.  Below  flj^-wheel  48  and  leading 
down  to  a  point  near  groove  47  a  helical 
groove  or  screw  thread  60  is  cut  in  mandrel 
shaft  43,  this  groove  being  preferably  of  the 

65  same  depth  as  key-ways  46.     Mandrel  shaft 

43  revolves  in  the  direction  indicated,  right 
handed  looking  down  on  the  top,  and  heli- 

cal groove  60  is  cut  so  that,  when  engaged 
by  a  stationary  member,  it  will  cause  the 
shaft  to  rise  by  virtue  of  its  own  rotation. 
The  means  for  engaging  the  groove  will  be 
explained  hereinafter,  together  with  its  con- 

nection and  actuation  with  other  parts  of 
the  mechanism. 

Located  in  bearings  in  frame  30  alongside 
and  parallel  to  mandrel  shaft  43  is  a  vertical 
guide  cohimn  70  on  which  a  sleeve  71  is 
adapted  to  move.  Sleeve  71  carries  two 
horizontally  projecting  arms  72  and  73,  arm 
72  carrying  a  segmental  lug  74  adapted  to 
engage   in   annular   groove  47   of  mandrel 

70 

75 

80 

shaft  43,  and  arm  73  carrying  a  half  nut  75 
screw  threaded  to  engage  with  the  screAv 
threads  on  feed  shaft  76.  Feed  shaft  76 
stands  vertically  in  frame  30  and  is  rotated 
in  the  direction  indicated  by  means  of  gear 
connections  77  and  78  with  mandrel  shaft 

43.  Sleeve  71  is  rotatively  connected  to  col- 
umn 70  but  is  slidable  thereon  through  the 

medium  of  a  novel  arrangement  which  we 
have  evolved  for  this  particular  situation. 
AYe  have  found  that  the  use  of  a  key  and 
slot  creates  so  much  friction  that  consider- 

able force  is  necessary  to  draw  sleeve  71  to 
the  position  shown  in  the  drawings  after  it 
has  been  fed  down  to  its  loAvermost  position. 
We  have  therefore  adopted  a  mechanism 
com])rising  a  vertical  rod  80  which  is  sup- 

ported between  tAvo  horizontal  arms  81  rig- 
idly connected  with  column  70  at  its  top  and 

bottom.  Lower  arm  81  is  provided  with  an 
extension  82,  and  a  spring  83  connected  be- 

tween the  end  of  extension  82  and  frame  30 
tends  to  pull  column  70  and  rod  80  around 
in  the  direction  indicated.  Sleeve  71  car- 

ries a  small  wheel  84  which  rotates  on  rod 
80  so  that  the  sleeve  is  rotated  to  throw  lug 
74  and  nut  75  into  engagement  with  man- 

drel shaft  43  and  feed  shaft  76.  The  opera- 
tion of  these  parts  is  effected  by  a  trip  mech- 

Tiiiism  shown  in  Figs.  6  and  7  and  partly  in 
detail  in  Figs.  8  and  9.  A  trip  shaft  90  is 
vertically  mounted  in  the  frame  and  carries 
on  its  lower  end  a  radially  jn-ojecting  rod 
91  which  is,  in  effect,  a  cam  follower  for  cam 
92.  Cam  92  is  mounted  on  a  sleeve  93 
loosely  surrounding  the  lower  end  of  feed 
shaft  76  and  normally  does  not  revolve 
therewith.  Tlie  feed  shaft  is  provided  with 
an  aperture  94  and  a  small  spring  pressed  120 
pin  95  is  adapted  to  enter  the  aperture  when 
it  is  released  to  be  pressed  inwardly  by  its 
spring  96.  But  it  is  normally  held  out- 

ward ty  by  riding  over  an  eccentric  shoulder 
97  on  a  small  spring  supported  member  98.  125 
Member  98  is  supported  by  a  spring  99 
from  frame  30  in  such  a  manner  that  it  may 

l)e  pi'es'-ed  downwardly  and  shoulder  97  • 
]5ressed  out  of  engagement  Avith  head  95"^ 
of    pin    95.      Immediately    member    98    is 
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pressed  downwardly  pin  95  is  free  to  be 
pressed  into  aperture  94  when  the  aperture 
comes  beneath  the  end  of  the  pin  in  the 
course  of  the  rotation  of  feed  shaft  76. 

5  Cam  92  is  then  rotated  with  the  feed  shaft 
and  follower  91  is  j)ushed  away  in  the  di- 

rection indicated.  This  rotates  trip  shaft  90 
in  tlie  direction  indicated  and  causes  the 

mo-\-(Mnent  of  an  arm  100  mounted  on  the 
10  lowei'  end  of  the  trip  shaft.  Arm  100  is 

connected  by  a  rod  101  with  rod  80,  but  a 
slot  102  is  made  in  rod  101  around  rod  80  so 
as  to  allow  a  certain  amount  of  movement 
of  shaft  90  before  rod  80  is  moved.     The 

15  downwai'd  movement  of  member  98  is  caused 
by  nut  75  coming  into  contact  with  adjust- 

able member  105  when  the  nut  reaches  the 

lowermost  portion  of  its  downward  move- 
ment.   It  thus  sets  in  action  the  mechanism 

20  ji^ist  described  and  shaft  90  is  first  rotated 
in  the  direction  indicated  to  throw  the  re- 

producer point  away  from  the  record  whose 
reproduction  has  just  been  finished  (this  ac- 

tion will  be  explained  later)   and  then  arm 
25  8  L  and  guide  column  70  are  moved  in  the 

direction  opposite  to  that  indicated.  This 
movement  of  the  guide  column  and  of  rod 
80  allows  sleeve  71  to  rotate  so  as  to  disen- 

gage nut  75  from  feed  shaft  70  and  at  the 
30  same  time  to  disengage  segmental  lug  74 

from  groove  47  in  mandrel  shaft  43.  When 
this  is  done  the  sleeve  71  with  its  connected 

parts  is  immediately  pulled  upwardly  to 
the  position  shown  in  Fig  4  by  the  action  of 

35  a  small  spring  operated  reel  110.  This 
spring  operated  reel  is  of  ordinary  construc- 

tion and  it  is  thought  unnecessary^  to  show 
its  details,  it  merely  imposing  a  tension  on 
a  wire  or  other  flexible  connecting  member 

40  111  which  is  secured  to  the  sleeve  71  or  to 
one  of  its  attached  parts,  the  upward  pull 
being  >ufficient  to  raise  the  sleeve  to  the  po- 

sition illustrated.  When  the  sleeve  reaches 
its  upward  positum  it  passes  under  the  end 

45  of  a  finger  112.  shown  in  Figs.  4  and  6,  and 
holds  trip  shaft  90  in  the  position  shown  in 
Figs.  G  and  7.  In  this  position  of  the  trip 
shaft  the  reproducer  point  is  held  away  from 

the  recoi'ds;  the  reproducer  point  is  conse- 
50  quently  not  let  into  enuagement  with  the 

rec(u-d  until  sleeve  70  has  again  begim  its slow  downward  screw  fed  motion  to  the 

extent  of  passing  away  from  the  end  of 
finger  112. 

55  Trip  shaft  90  projects  above  frame  30  and 
carries  on  its  upper  end  a  small  arm  134 
having  an  upwardly  projecting  pin  135. 
Pin  135  is  engaged  by  an  arm  136  project- 

ing radially  from  the  lower  end  of  repro- 
60  ducer  shaft  137.  The  reproducer  shaft  has 

a  coTistant  tendency  to  rotate  in  the  direction 
indicated  under  the  influence  of  a  spring  138, 
and  this  tendency  unim])eded  will  throw  the 
re])roducer  point  into  engagement  with  arec- 

65  ord  carried  by  the  mandrel.     Spring  138  also 

tends  to  rotate  shaft  90  in  the  direction  op- 
posite to  that  indicated  and  to  consequently 

throw  follower  91  up  against  cam  92;  but 
it  is  prevented  from  throwing  the  follower 
to  its  ultimate  position  by  finger  112  bearing  70 
against  sleeve  71,  as  shown  in  Fig.  6.  In 
this  position  the  reproducer  point  is  away 
from  the  record,  and  the  point  remains  in 
this  position  at  all  times  excei:)t  when  the 
record  is  being  reproduced  and  is  being  ro-  75 
tated  and  fed  slowlj^  downwardly  by  the  ac- 

tion of  feed  screw  76. 
We  will  now  explain  the  mechanism  by 

which  the  mandrel  shaft  is  lowered  and 
by  which  the  record  carrying  table  is  80 
intermittently  rotated.  INIounted  in  bear- 

ings 120  on  frame  30  is  a  counter  shaft 
121  which  has  gear  connections  122  with 
feed  shaft  76.  The  ratio  of  reduction 
between  feed  shaft  76  and  counter  shaft  85 

121  may  be  anything  desired;  we  have 
shown  it  about  one  to  two.  Shaft  121 
is  rotated  in  the  direction  indicated  and 
carries  near  its  upper  end  a  double  ann  123 
having  pins  124  which  are  adapted  to  en-  90 
gage  with  ratchet  arm  125  when  shaft  121 
is  raised  to  the  ])osition  shown  in  Fig.  4. 

The  normal  position  of  shaft  121  is  a  posi- 
tion lowered  from  that  illustrated  in  Fig.  4 

to  such  an  extent  that  pin  124  will  revolve  95 
l)eneath  arm  125  without  engaging  with  it. 
Shaft  121  projects  below  lower  bearing  120 
and  its  end  is  slidabh^  but  rotatively  en- 

gaged in  a  sleeve  126.  Sleeve  126  contains 
a  sjDring  127  which  presses  upwardly  on  100 
shaft  121,  and  a  stud  128  rigidly  secured  in 
the  lower  end  of  the  sleeve  is  adapted  to  be 
lifted  by  engagement  with  the  end  of  a 
lever  129  pivoted  at  130  and  having  its 
other  end  adapted  to  be  pressed  downwardly  105 
by  a  collar  131  which  forms  a  portion  of  a 
step  bearing  132  under  the  lower  end  of 
mandrel  shaft  43.  When  the  mandrel  shaft 
reaches  its  lowermost  position  this  flange 
operates  lever  129  to  move  stud  128  and  110 
sleeve  126  upwardlj^  and  also,  normally,  to 
move  shaft  121  upwardly  so  that  one  of 
pins  124  will  engage  with  ratchet  arm  125 
during  their  rotation.  But.  should  it  hap- 
l^en  that  this  operation  takes  place  when  one  115 
of  pins  124  is  beneath  arm  125,  spring  127 
will  press  and  allow  shaft  121  to  remain 
down  until  the  pin  passes  out  from  beneath 
arm  125.  The  other  pin  will  then  engage 
the  arm  as  it  rotates.  120 

Eatchet  arm  125  is  pivoted  around  table 
shaft  37  and  carries  pawl  140  adapted  to  en- 

gage with  the  teeth  of  ratchet  141.  Eatchet 
141  is  rigidh'  set  on  shaft  37;  and  the  differ- 

ent parts  are  so  arranged  and  proportioned  125 
that  the  movement  imparted  to  arm  125  by 
engagement  with  one  of  pins  124  is  sufficient 
to  rotate  the  ratchet  through  an  angular 
distance  equal  to  the  angular  distance  be- 

tween the  records  on  the   table   above    (in  130 
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this  case  one-twelfth  of  the  revolution). 
Means  are  provided  for  holding  the  table 
accurately  in  position  at  the  end  of  its  move- 

ment, this  means  comprising  a  series  of 
§  apertures  150  cut  in  its  under  surface  and 

adapted  to  be  engaged  by  a  ball  151  pressed 
upwardly  by  a  spring  152  carried  in  a  tube 
153.  Tube  153  is  supported  from  the  frame 
in  any  desired  manner  and  is  so  placed  that 

10  the  entry  of  ball  151  into  one  of  apertures 

150  will  stop  the  table  accui'ately  in  position 
with  one  of  records  23  directly  above  man- 

drel 42;  3^et  not  so  much  resistance  to  rota- 
tion is  imposed  that  it  is  impossible  for  the 

16  ratchet  mechanism  to  easily  rotate  the  table 
from  one  position  to  the  next. 
A  means  of  controlling  the  downward 

movement  of  mandrel  shaft  43  is  comprised 
in  a  small  ratchet  device  160  mounted  on 

20  shaft  121.  Step  bearing  132  at  the  lower  end 
of  mandrel  shaft  43  carries  a  pair  of  small 
pulleys  161  over  which  a  cord  or  other 
flexible  member  162  j^asses.  Cord  162  is  se- 

cured at  one  end,  as  at  163,  to  frame  30  and 

26  passes  upwardly  at  its  other  end  from  pul- 
Ws  161  to  and  over  a  small  pulley  164  and 
thence  to  ratchet  mechanism  160.  The 

ratchet  mechanism,  shown  in  detail  in  Figs. 
11  and  12,  comprises  a  ratchet  wheel  165 

30  rigidly  attached  to  shaft  121  and  engageable 
by  a  small  spring  pressed  pawl  166.     Pawl 
166  is  set  on  a  wheel  167  over  which  flexible 
member  162  winds  up.  Below  wheel  167  a 
stationary  frame  168  is  placed  and  one  end 

35  of  a  spiral  spring  169  is  secured  to  this 
frame,  the  other  end  of  the  spring  being  se- 

cured to  liub  167=*  of  wheel  167.  ̂ ^Hieel  167 
is  loosely  moimted  on  shaft  127  and  does  not 
normally  rotate  therewith.    A^Tien  the  man- 

40  drel  shaft  is  lowering  and  wlieel  167  is  be- 
ing rotated  in  the  direction  indicated  by 

reason  of  the  movement  of  flexible  member 

162,  the  spring  169  is  being  wound  up ;  and 
when  the  mandrel  shaft  is  raised  the  spring 

45  will  then  rotate  wheel  167  in  the  opposite  di- 
rection and  take  up  the  slack  in  flexible  mem- 

ber 162.  AVlieel  167  may  rotate  in  the  direc- 
tion opposite  to  that  indicated  as  fast  as  de- 

sired; but  when  it  rotates  in  the  direction 
50  indicated  it  will  be  seen  that  pawl  166  en- 

gaging with  ratchet  165  will  prevent  the 
wheel  from  rotating  faster  than  shaft  121  if 
rotating  in  the  same  direction.  Thus  man- 

drel shaft  43  can  only  be  lowered  as  fast  as 
65  flexible  member  162  is  let  out  when  wheel 

167  is  traveling  at  the  same  speed  of  rotation 
as  shaft  121;  and  this  speed  is  so  adjusted 
that  the  mandrel  shaft  is  let  down  quickly 
but  without  any  shock  to  the  mechanism. 

60  We  will  now  explain  the  general  opera- 
tion of  the  mechanism  described,  leaving 

the  explanation  of  the  manual  control  of 
the  machine  to  be  set  forth  later.  In  the 

drawings  the  machine  is  shown  in  the  posi- 
65  tion  in  which  it  will  be  stopped  (the  mecha- 

nism for  causing  its  stoppage  always  in 
this  position  will  be  later  explained). 
Starting  with  the  machine  in  this  position 
and  supposing  the  rotation  of  mandrel  shaft 
43  to  commence  and  supposing  the  rotation  ̂ q 
of  the  other  parts  to  be  as  described,  it  will 

be  seen  that  one  of  pins  124  will  imme-. 
diately  engage  with  arm  125  and  cause  the 
rotation  of  the  record  carrying  table  38  to 
its  next  position.  Mounted  on  ann  125  and  75 
projecting  on  the  opposite  side  of  shaft  37 
therefrom  is  a  projection  125""  which  will 
engage  with  a  small  lever  170  at  the  end 
of  its  movement,  or  just  as  table  38  is  com- 

ing into  position.  Lever  170  is  pivoted  at  go 
171  on  the  frame  and  its  other  end  engages 
the  end  of  a  sliding  rod  172.  Rod  172  is 
pressed  in  the  direction  indicated  by  a 

spring  173  and  is  moved  against  the  pres- 
sure of  the  spring  by  the  action  of  lever  85 

170.  Rod  172  is  pointed  on  its  end  as  at 
172*  (shown  in  Fig.  13)  and  this  pointed 
end  is  adapted  to  engage  with  a  similarly 

shaped  groove  174*  in  plunger  174.  Plunger 
174  is  provided  on  one  end  with  a  seg-  90 
mental  lug  175  Avhich  is  adapted  to  engage 
with  screw  thread  groove  60  in  mandrel 
shaft  43,  and  is  pressed  into  engagement 
by  a  spring  176.  ̂ ^Hiien  the  parts  are  into 
position  shown  in  Fig.  13,  lug  175  is  kept  95 

out  of  engagement  with  the  screw  thi-ead 
groove,  but  when  rod  172  is  moved  to  the 
left  the  lug  175  is  pressed  into  engagement 
with  the  mandi-el  thread  by  spring  176. 
The  rotation  of  the  mandrel  shaft  then  lOO 
causes  it  to  rise  until  the  end  of  thread  60 
comes  to  lug  175,  and  the  lug  and  plunger 
174  are  pressed  outwardly  by  the  rising 
end  of  the  thread  until  the  end  of  rod  172 
again  will  engage  in  groove  174%  when  105 
spring  173  will  force  rod  172  to  the  right 
and  thus  force  plunger  174  out  against  the 
action  of  sirring  176.  But  when  this  takes 

place  the  segmental  lug  74  on  arm  72  car- 
ried by  sleeve  71  drops  into  annular  groove  110 

47,  the  i^arts  being  so  propoi^tioned  that 
groove  47  reaches  a  position  under  lug  74 
just  as  the  end  of  screw  thread  60  reaches  a 
position  under  lug  175.  The  mandrel  shaft 
is  then  at  its  uppermost  point  and  has  been  115 
raised  sufficiently  to  pass  mandrel  42  into  a 
tecord  23  and  to  raise  the  record  so  that 
its  lower  end  is  opposite  reproducer  point 
24*.  The  reproducer  point  is  still  held  out 
of  engagement  with  the  record  for  the  rea-  120 son  that  sleeve  71  is  still  beneath  the  end 

of  finger  112.  When  lug  74  moves  into 
groove  47,  nut  73  engages  with  screw  thread 
feed  shaft  76.  The  threads  on  feed  shaft  76 
are  so  cut  that  the  rotation  of  the  shaft  ini-  125 
mediatelj'  tends  to  feed  the  nut  73  and 
sleeve  71  downwardly.  The  mandrel  shaft, 

mandrel  and  record,  are  thus  fed  down- 
wardly as  fast  as  sleeve  71  is  fed  down- 
wardly; and  the  speed  of  downward  feed  is  130 
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so  arranged,  with  relation  to  the  rotation  of 
the  mandrel  shaft  that  the  record  is  fed 
downwardly  at  the  exact  speed  required  to 
keep  the  reproducing  point  in  engagement 
with  the  sound  groove.  A  small  amount  of 
downward  movement  of  sleeve  71  suffices  to 
move  the  sleeve  away  from  the  end  of  finger 
112,  and  spring  138  then  immediately  moves 
reproducer  shaft  137  in  the  direction  indi- 

10  cated  and  moves  reproducer  2-4  in  the  direc- 
tion indicated  (in  Fig.  1)  and  moves  the  re- 

producer point  into  engagement  with  the 
record  anct  the  sound  groove  thereon.  The 
reproduction  of  the  record  immediately  be- 

15  gins  and  continues  as  long  as  the  mandrel 
is  rotated  and  is  fed  slowly  downwardly  by 
the  action  of  feed  screw  76.  The  different 

parts  of  the  mechanism  are  so  arranged  and 
proportioned  that,  when  the  record  has  been 

20  fed  downwardly  to  a  point  where  its  whole 
sound  groove  has  been  traversed  by  the  re- 

producing needle,  then  nut  73  engages  with 
member  105  of  the  trip  mechanism  and 
causes  the  operation  of  the  trip  mechanism 

25  as  hereinbefore  set  forth.  The  operation 
of  the  trip  mechanism  causes  the  rotation 
on  trip  shaft  90  in  the  direction  indicated 
and  causes,  first,  the  movement  of  the  re- 

producer to  remove  the  reproducing  point 
30  from  engagement  with  the  record,  and  sec- 

ond, causes  the  movement  of  rod  80  and 
allows  nut  75  to  disengage  from  feed  shaft 
76  and  allows  segmental  lug  74  to  disen- 

gage from  groove  47  in  mandrel  shaft  43. 
Sleeve  71  being  thus  released  is  immedi- 

ately pulled  to  its  uppermost  position  where 
it  remains  until  the  next  operation  of  the 
machiner  The  mandrel  shaft,  being  now  un- 

supported from  the  feed  shaft,  falls  as  fast 
as  is  allowed  by  ratchet  mechanism  160. 
As  it  moves  downwardly,  the  record  23, 
which  has  been  held  by  mandrel  42,  is  again 
left  in  position  on  table  38,  the  mandrel 
moving    on    downwardly    to    the    position 

^5  shown  in  Fig.  3.  Wlien  the  mandrel  and 
mandrel  shaft  reach  their  lowermost  posi- 

tions, counter  shaft  121  is  moved  upwardly, 
as  hereinbefore  described,  and  the  move- 

ment of  table  38  to  place  the  next  record 
^0  over  the  mandrel  takes  place.  At  the  same 

time,  or  at  the  end  of  this  movement,  the 
mechanism  shown  in  Fig.  13  is  operated  and 
allows  lug  175  to  engage  with  the  screw 
thread  in  mandrel  shaft  43.  causing  the 
mandrel  shaft  to  rise  and  the  mandrel  to 

engage  with  the  next  record.  The  forego- 
ing described  operation  is  thus  repeated : 

and  it  will  be  relocated  and  the  records 
played  successively  just  so  long  as  the  man- 

*^  drel  shaft  is  rotated — or,  in  other  words,  in 
the  present  arrangement,  as  long  as  current 
is  supplied  to  motor  50. 

For  the  manual  control  of  the  machine  we 

have  provided  means  for  starting  and  stop- 
ping the  operation,  means  for  repeating  a  1 

36 

40 

55 

£5 

record  as  many  times  as  desired,  and  means 
for  discontinuing  the  reproduction  of  any 
record  and  going  on  to  the  successive  record. 
For  starting  and  stopping  the  machine  we 
have  provided  a  control  rod  200  which  enters  70 
bearing  120  above  the  upper  end  of  counter 
shaft  121.  Control  rod  200  may  be  moved 
in  the  direction  indicated  so  that  its  end  will 
then  project  over  the  upper  end  of  shaft  121 
and  prevent  that  shaft  from  being  raised  to  75 
the  position  shown  in  Figs.  3  and  4.  This 
will  prevent  the  feeding  of  the  table  when 
mandrel  shaft  43  reaches  its  lowermost  posi- 

tion. A  switch  201  is  mounted  on  rod  200 
and  on  frame  30  and  is  normally  closed  when  gO 

rod  200  is  in  the  position  shown — its  out- 
ward position.  Switch  201  controls  the  sup- 

ply of  current  to  motor  50,  as  is  shown  in 
Fig.  15,  so  that  when  rod  200  is  out  and  will 
allow  the  raising  of  shaft  121,  current  is  85 

supplied  to  the  motor  and  the  whole  mecha- 
nism is  operated.  Wlien  rod  200  is  i^ressed 

inwardh'  the  switch  201  is  opened;  and  if 
this  switch  solely  controlled  the  motor  then 
the  machine  would  stop  whenever  rod  200  90 
was  pressed  inwardly.  But  it  is  desirable 
to  have  the  arrangement  such  that  the  ma- 

chine will  go  on  operating  until  the  mandrel 
reaches  its  lowermost  position,  leaving  all 
the  records  standing  on  the  table  and  thus  95 

obviating  any  liabilit}'  of  breakage  of  rec- 
ords or  of  the  machine.  We  have  j^rovided 

for  this  by  installing  a  second  switch  202 
which  is  mounted,  for  instance,  on  lever  129 
and  on  the  case  in  such  a  manner  that  ordi-  100 
narih'  the  switch  202  will  be  closed,  but 
when  lever  129  is  moved  by  the  mandrel 
shaft  the  switch  will  be  open.  This  posi- 

tion of  the  switch  is  shown  in  Fig.  4. 
Switch  202  is  arranged  in  multiple  with  105 
switch  201,  as  is  shown  in  Fig.  15;  and  it 
will  thus  be  seen  that,  should  switch  201  be 
opened  with  the  mandrel  at  any  point  above 
its  lowermost  position,  current  will  be  con- 

tinuously supplied  to  the  motor  through  110 
switch  202  until  the  mandrel  shall  reach  its 
lowermost  position  and  open  switch  202. 
But  when  the  mandrel  reaches  this  position 
and  tends  to  raise  shaft  121,  the  shaft  is 

prevented  from  being  raised  by  the  pre-  115 
vious  operation  of  control  rod  200.  The 
wliole  operation  of  the  machine  is  thus 
stopjied  with  the  parts  in  the  position  shown 
in  Figs.  3  and  4. 

For  continuing  to  play  an}^  desired  record  120 
we  have  provided  another  control  rod  205 
which  projects  into  the  machine  and  is 
adapted  to  engage  a  pin  206  mounted  on 
pawl  140.  By  pressing  inwardly  on  rod  205 
(all  the  control  rods  being  provided  with  op-  125 
erating  buttons  or  the  like  on  their  outer 
ends  outside  the  case)  the  pawl  140  is  raised 
so  that  it  will  not  engage  with  the  teeth  of 
ratchet  141.  Ratchet  arm  125  may  then  os- 

cillate without  moving  the  record  carrj'ing  130 



© 1,040,029 

table,  and  the  next  upward  movement  of  the 
mandrel  will  pick  up  the  record  which  has 
just  been  replaced  on  the  table.  The  parts 
are  so  arranged  that  there  is  sufficient  fric- 

5  tion  to  keep  rod  205  in  either  the  position 
shown  or  in  its  position  jDressed  iuAvardly; 
so  that,  by  pressing  the  rod  inwardly,  the 
same  record  will  be  repeated  until  the  rod 
is  pulled  out  again. 

IQ  For  discontinuing  the  play  of  any  record 
we  have  provided  a  third  control  rod  210 
which  engages  with  its  end  an  arm  211 
mounted  on  trip  shaft  90.  Through  the  me- 

dium of  this  arm  210  trip  shaft  90  may  be 
15  rotated  in  the  direction  indicated,  and  this 

rotation  will  effect  the  same  results  as  the 

rotation  by  the  trip  mechanism  hereinbefore 

explaned;  namely,  to  first  turn  the  repro- 
ducer   to    disengage   the    reproducer    point 

20  from  the  record  and  then  to  disengage  nut 
75  and  segmental  lug  7-1  from  the  feed  shaft 
and  mandrel  shaft  respectively,  allowing 
sleeve  71  to  rise  to  its  uppermost  position 
and    alloying  the   mandrel   shaft    to    drop. 

25  This  immediately  replaces  the  record  on  the 
table,  and  when  the  mandrel  shaft  reaches 
its  lowermost  i^osition  the  various  mecha- 

nisms are  actuated  to  feed  the  table  around 
and  to  again  lift  the  mandrel  to  pick  up  the 

30  next  record. 
^Ye  have  found  that  the  ordinary  method 

of  connecting  fly-wheel  -48  to  mandrel  shaft 
43,  by  means  of  a  key  and  key-way,  is  pro- 

ductive of  a  certain  amount  of  loose  move- 
35  ment  and  knocking.  We  have  consequently 

evolved  a  novel  form  of  connection  for  use  in 
our  mechanism  which  obviates  all  noise. 
This  is  best  shoAvn  in  Figs.  3  and  16.  The 
fly-wheel  runs  on  an  internal  bearing  on  a 

40  sleeve  250  and  has  no  direct  connection  with 

the  mandrel  shaft.  On  top  of  the  fly-wheel 
is  placed  a  radially  extending  bar  251  hav- 

ing a  ring  portion  262  loosely  surrounding 
the  mandrel  shaft.     This  bar  has  two  lugs 

45  or  ke3^s  253  which  engage  loosely  with  key- 
ways  46  in  the  mandrel  shaft ;  and  the  outer 
enci  of  the  bar  engages  a  pin  251:  set  in  the 
edge  of  the  fly-wheel  and  as  nearly  over  the 
point  of  belt  pull  as  possible.     By  so  plac- 

50  ing  the  pin  254  the  pressure  imposed  by  the 
fly-wheel  on  its  bearing  is  minimized  (con- 

sidering the  fly-wheel  as  a  lever  fulcrumed 
at  pin  254  with  the  power  applied  by  the  belt 
49  and  the  work  done  by  pressure  exerted  on 

55  bearing  sleeve  250). 
In  Fig.  17  we  have  shown  a  modified  form 

of  mechanism  for  lowering  the  mandrel 
shaft,  taking  the  place  of  the  mechanism 
shown  in  Figs.  11  and  12.     For  this  purpose 

60  the  lower  end  of  the  shaft  is  provided  with 
screw  threads  260  of  V-shaped  section  with  a 
square  surface  on  the  upper  side.  A  detent 
261,  spring  cushioned,  is  hung  from  frame 
30^  so  as  to  fall  into  the  threads  and  jn-event 

65  the  shaft  from  lowering  faster  than  by  vir- 

tue of  its  rotary  motion  in  the  direction  in- 
dicated. But  when  the  shaft  is  rotating  and 

is  stationary  longitudinally,  or  is  moving 
upwardly,  or  is  moving  downwardly,  more 
slowly  than  threads  261  would  lower  the 
shaft  by  their  action;  then  the  threads  will 
appear  to  move  upwardly  under  the  end  of 
the  detent  and  the  detent  will  merely  be 
raised  on  the  inclined  surface  of  the  threads 
and  drop  over  the  square  surfaces.  When 
the  shaft  is  released  it  will  drop  until  the  de- 

tent catches  in  the  thread  portion  immedi- 
ately above,  when  the  shaft  will  screw  itself 

down  to  its  lowermost  position. 
Having  described  our  invention,  we 

claim — 
1.  A  device  of  the  character  described, 

comxDrising  a  record  support,  a  record  car- 
rier rotatable  about  and  movable  along  a 

for   rotating   the longitudinal   axis 
means 

70 
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carrier,  means  for  causing  the  longitudinal 
movenient  of  the  carrier  by  virtue  of  its  oAvn 
rotation,  a  movable  re])roducer  mechanism 
into  proximity  with  which  a  record  is  moved 
by  the  longitudinal  movement  of  the  record  90 
carrier,  a  feed  screw  arranged  parallel  to  the 

carrier  and  rotatively  con.nected  thei-ewith,  a 
feed    member    engageable    with    the    screw 

j  threads  of  the  feed  screw  and  with  the  car- 
rier to  be  moved  longitudinally  by  the  rota  -    95 

j  tion  of  the  feed  screw,  and  a  mechanism  con- 
trolled by  tlie  longitudinal  position  of  the 

feed  member  and  adapted  to  both  disengage 
the  feed  member  with  the  feed  screw  and  the 

carrier  and  to  move  the  reproducer  media-  100 
nism  relatively  to  a  record  carried  by  the 
carrier. 

2.  A  device  of  the  cliaracter  desci'ibed, 
comprising  a  record  support,  a  record  car- 

rier rotatable  about  and  movable  along  a  105 

longitudinal  vertical  axis,  means  for  rotat- 
ing the  carrier,  means  for  caiising  the  langi- 

tudinal  movement  of  tlie  carrier  by  virtue  of 
its  own  rotation,  a  reproducer  mechanism 
into  proximity  with  which  the  record  is  110 
moved  by  the  longitudinal  movemient  of  the 
carrier,  a  vertical  feed  screAv  arranged  par- 

allel to  the  carrier  and  rotatively  connected 
thercAvith,  a  feed  member  engageable  with 
the  screAv  threads  of  the  feed  screAv  and  with  115 
the  carrier  to  be  moved  doAvnwardly  by  tlie 

rotation  of  the  feed  screAV,  a  mechanism  con- 
trolled by  the  position  of  the  feed  member 

and  adapted  to  disengage  the  feed  mem])er 
from  the  feed  screw  and  the  carrier  and  to  120 

move  the  reproducer  mechanism  out  of  en- 
gagement Avith  the  record  on  the  carrier, 

and  means  to  moA'e  the  feed  member  up- 
Avardh''  Avhen  disengaged  from  the  feed 
scrcAv  and  the  carrier.  125 

3.  A  device  of  the  character  described, 

comiDrising  a  record  supi'jort,  a  rei:»roducer mechanism,  a  record  carrier  rotatable  about 
and  movable  along  a  longitudinal  axis, 

means  for  rotating  the  carrier,  means  for   130 
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causing  the  longitudinal  movement  of  the 
carrier  by  virtue  of  its  own  rotation,  the 
carrier  in  its  longitudinal  movement  being 
adapted  to  engage  and  carry  a  record  to  a 

g  point  near  the  reproducer  mechanism,  a 
feed  screw  arranged  i^arallel  to  the  carrier 
and  rotatively  connected  therewith,  a  feed 
member  engageable  with  the  screw  threads 
of  the  feed  screw  and  with  the  carrier  to  be 

10  moved  longitudinally  by  the  rotation  of  the 
feed  screw,  a  mechanism  controlled  by  the 
position  of  the  feed  member  and  adapted  to 
disengage  the  feed  member  with  the  feed 
screw  and  the  carrier  and  to  move  the  repro- 

15  ducer  mechanism  relatively  to  the  record, 
and  mechanism  controlled  by  the  position  of 
the  carrier  to  intermittently  move  the  record 
support. 

4.  A  device  of  the  character   described, 

20  comprising  a  n^ovable  record  support,  a  rec- 
ord carrier  rotatable  about  and  movable 

along  a  longitudinal  vertical  axis,  means  for 
rotating  the  carrier,  means  for  causing  the 
longitudinal  movement  of  the  carrier  by  vir- 

26  tue  ,of  its  oAvn  rotation,  a  feed  screw  ar- 
ranged parallel  to  the  carrier  and  rotatively 

connected  therewith,  a  feed  member  engage- 
able  with  the  screw  threads  of  the  feed  screw 

and  with  the  carrier  to  be   moA^ed    down- 
30  wardly  by  the  rotation  of  the  feed  screw,  a 

movable  reproducer  mechanism  into  prox- 
imity with  which  a  record  is  moved  by  the 

A^ertical  movement  of  the  carrier,  niechanism 
controlled  by  the  position  of  the  feed  mem- 

36  ber  and  adapted  to  disengage  the  feed  mem- 
ber with  the  feed  screw  and  the  carrier  and 

adapted  to  moA^e  the  reproducer  to  disen- 
gage the  record  on  the  carrier,  means  for 

moving  the  feed   member  upwardly   when 
40  disengaged  from  the  feed  screAv  and  the  car- 

rier, and  mechanism  controlled  by  the  posi- 
tion of  the  carrier  and  adapted  to  intermit- 

tently move  the  movable  record  support. 
6.  A   device  of  the   character   described, 

46  comprising  a  record  support,  a  record  car- 
rier rotatable  about  and  movable  along  a 

longitudinal  axis,  means  for  rotating  the 
carrier,  means  for  causing  the  longitudinal 
movement  of  the  carrier  by  virtue  of  its  oAvn 

50  rotation,  a  feed  scrcAv  arranged  parallel  to 
the  carrier,  a  feed  member  engageable  with 
the  screw  threads  of  the  feed  screAv  and  with 

the  carrier  to  be  moved  longitudinally, 
mechanism  for  disengaging  the  feed  mem- 

55  ber  controlled  by  the  longitudinal  position 
of  said  member,  mechanism  for  controlling 
the  means  for  causing  a  longitudinal  move- 

ment of  the  carrier  and  controlled  by  the 
longitudinal    position    of   the   carrier,    and 

60  mechanism  controlled  by  the  rotation  of  the 
carrier  for  controlling  the  movement  of  the 
carrier  to  one  of  its  extreme  positions. 

6.  A  device   of  the   character   described, 

comprising  a  record  suj^port,  a  record  car- 
65  rier  rotatable  about  and  movable  along  a 

70 

longitudinal  vertical  axis,  means  for  rotat- 
ing the  carrier,  a  vertical  feed  screw  ar- 

ranged parallel  to  the  carrier,  a  feed  mem- 
ber engageable  with  the  screw  threads  of  the 

feed  screAv  and  with  the  carrier  to  be  moved 
downwardly  by  the  rotation  of  the  feed 
screw,  mechanism  for  disengaging  the  feed 
member  and  controlled  by  the  longitudinal 
position  of  said  member,  means  for  moving 
the  feed  member  upwardly  when  disengaged  yg 
from  the  feed  screw,  and  mechanism  con- 

trolled by  the  rotation  of  the  carrier  for  con- 
trolling the  downward  movement  of  the  car- 

rier to  its  lowermost  position. 

7.  A   dcA'ice   of  the   character   described,  gQ 
comprising  a  moA'able  recoi-d  sup]iort,  a  rec- ord   carrier   rotatable    about    and    movable 

along   a   longitudinal   A^ertical   axis,   means 
for  rotating  the  carrier,  means  for  causing 
the  longitudinal  movement  of  the  carrier  by  35 
virtue  of  its  own  rotation,  a  vertical  feed 
screw  arranged  i^arallel  to  the  carrier  and 

rotatiA'ely  connected  thercAvith,  a  feed  mem- 
ber engageable  with  the  screw  threads  of 

the  feed  screw  and  Avith  the  carrier  to  be  90 
moA'ed  doAvnwardly  by  the  rotation  of  the 
feed  screw,  mechanism  for  disengaging  the 
feed  member  from  the  feed  screw  and  the 
carrier  and  controlled  by  the  longitudinal 
position  of  the  feed  member,  means  for  mov-  95 
ing  the  feed  member  upAvardly  when  disen- 

gaged   from    the    feed    screAv    and    carrier, 
mechanism  controlled  bA^  the  position  of  the 
carrier    for    intermittently    operating    the 
movable    record    support,    and    mechanism  ^qo 
controlled  by  the  rotation  of  the  carrier  for 
controlling  the  downward  movement  of  the 
carrier  to  its  lowermost  position. 

8.  A   device   of   the   character  described, 
comprising  a  record  support,  a  record  car-  io5 
rier  rotatable  about  and  movable  along  a 
longitudinal  vertical  axis,  means  for  rotat- 

ing the  caiTier,  means  for  causing  the  longi- 
tudinal upAvard  movement  of  the  carrier  by 

virtue    of   its   own   rotation,    a   reproducer  no 
mechanism  into  proximity  with  which  the 
record  of  the  carrier  is  moA^ed  by  the  longi- 

tudinal movement  of  the  carrier,  a  A-ertical 
feed  screw  arranged  parallel  to  the  carrier 
and  rotatively  connected  thereAvith,  a  feed  115 
member  engageable  with  the  screAv  threads 
of  the  feed  screw  with  the  carrier  to  be 
moAed  downward^  by  the  rotation  of  the 
carrier,  a  mechanism  controlled  by  the  posi- 

tion of  the  feed  member  and  adapted  to  dis-  120 
engage  the  feed  member  from  the  feed  screw 

and  the  carrier  and  to  moA'e  the  reproducer 
mechanism  relatively  to  the  record  on  the 
carrier,  means  to  move  the  feed  member  up- 
Avardly  when  disengaged  from  the  feed  125 
screw  and  the  carrier,  and  mechanism  con- 

trolled by  the  rotation  of  the  caiTier,  for 
controlling  the  doAvnward  movement  of  the 
carrier  to  its  lowennost  position. 

9.  A  deAace   of  the  character   described,  130 



B 1,040,029 

comprising  a  movable  record  support,  a 
record  carrier  rotatable  about  and  movable 
along  a  longitudinal  vertical  axis,  means  for 
rotating  the  carrier,  means  for  causing  the 

5  longitudinal  movement  of  the  carrier  by  vir- 
tue of  its  own  rotation,  a  feed  screw  ar- 

ranged parallel  to  the  carrier  and  rota- 
tively  connected  therewith,  a  feed  member 
engageable  with  the   screw  threads  of  the 

10  feed  screw  and  with  the  carrier  to  be  moved 
downwardly  by  the  rotation  of  the  feed 
screw,  a  movable  reproducer  mechanism  into 
proximity  with  which  a  record  is  moved  by 
the  vertical  movement  of  the  carrier,  mecha- 

15  nism  controlled  by  the  position  of  the  feed 
member  and  adapted  to  disengage  the  feed 
member  from  the  feed  screw  and  the  car- 

rier and  adapted  to  move  the  reproducer  to 
disengage  the  record  on  the  carrier,  means 

20  for  moving  the  feed  member  upwardly  when 

disengaged  fi'om  the  feed  screw  and  the  car- 
rier, mechanism  controlled  by  the  position 

of  the  carrier  and  adapted  to  intennittently 
move  the  movable  record  support,  and  mech- 

25  anism  controlled  by  the  rotation  of  the 
carrier  for  controlling  the  downward  move- 

ment of  the  carrier  to  its  lowermost  posi- 
tion. 

10.  In  a  device  of  the  character  described, 
30  a  record  carrier  rotatable  about  and  mov- 

able along  a  longitudinal  axis,  an  electric 
motor  rotatively  connected  to  the  carrier, 
means  for  causing  the  longitudinal  move- 

ment   of   the    carrier,    and    switch    control 
35  means  for  the  motor  comprising  a  manually 

operable  switch  and  a  switch  controlled  by 
the  position  of  the  carrier,  the  switches  be- 

ing in  parallel  with  each  other  and  in  series 
with  the  motor. 

40  11.  In  a  device  of  the  character  described, 

a  record  support,  a  record  can'ier  rotatable 
about  and  movable  along  a  longitudinal  axis 
to  engage  a  record  on  the  support,  an  elec- 

tric motor  rotatively  connected  to  the  car- 
45  rier,  means  for  causing  the  longitudinal 

movement  of  the  carrier,  and  switch  control 
means  for  the  motor  comprising  a  manually 
operable  switch  and  a  switch  controlled  by 
the  position  of  the  carrier,  the  switches  be- 

50  ing  in  parallel  with  each  other  and  in  series 
with  the  motor. 

12.  In  a  device  of  the  character  described, 
a  record  can'ier  rotatable  about  and  movable 
along  a  longitudinal  vertical  axis,  an  elec- 

55  trie  motor  rotatively  connected  to  the  car- 
rier, means  for  causing  the  longitudinal 

movement  of  the  carrier,  and  switch  con- 
trol means  for  the  motor,  comprising  a  man- 

ually operable  switch  and  a  switch  controlled 
60  by  the  position  of  the  carrier,  the  switches 

being  in  parallel  with  each  other  and  in  se- 
ries with  the  motor,  and  the  cai-rier  con- 

trolled switch  being  normally  closed  and 
adapted  to  be  opened  by  the  carrier  when  at 

65  its  lowermost  position. 

13.  In  a  device  of  the  character  described, 
a  record  supi^ort,  a  record  carrier  rotatable 
about  and  movable  along  a  longitudinal  axis 

to  engage  and  remove  a  record  from  the  sup- 
port, an  electric  motor  rotatively  connected  70 

to  the  carrier,  means  for  causing  the  longi- 
tudinal movement  of  the  carrier,  and  switch 

control  means  for  the  motor  comprising  a 

switch  controlled  by  the  position  of  the  car- 
rier, the  switch  being  normally  closed  and  75 

adapted  to  be  opened  by  the  caiTier  when  in 
position  to  not  engage  a  record. 

14.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  car- 
rier rotatable  about  and  movable  along  a  go 

longitudinal  vertical  axis,  means  for  rotat- 
ing the  carrier,  a  vertical  feed  screw  ar- 

ranged parallel  to  the  carrier,  a  feed  mem- 
ber engageable  with  the  screw  threads  of  the 

feed  screw  and  with  the  caiTier  to  be  moved  85 
downwardly  by  the  rotation  of  the  feed 
screw,  mechanism  for  disengaging  the  feed 
member  from  the  feed  screw  and  carrier  and 

controlled  by  the  longitudinal  position  of 
said  member,  means  for  moving  the  feed  90 
member  upwardly  when  disengaged  from 
the  feed  screw,  an  electric  motor  rotatively 
connected  to  the  carrier,  and  switch  control 
means  for  the  motor  comprising  a  manually 
operable  switch  and  a  switch  controlled  by  95 
the  carrier,  the  switches  being  in  parallel 
with  each  other  and  in  series  with  the  motor, 
the  carrier  controlled  switch  being  normally 
closed  and  being  adapted  to  be  opened  by 
the  carrier  when  in  its  lowermost  i^osition.       100 

15.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  repro- 
ducer mechanism,  a  record  carrier  rotatable 

about  and  movable  along  a  longitudinal 
axis,  means  for  rotating  the  carrier,  means  105 
for  causing  the  movement  of  the  carrier 
longitudinally  to  engage  a  record  on  the 
support  and  move  it  into  proximity  to  the 
reproducer  mechanism,  means  controlled  by 

the  position  of  the  cai'rier  to  move  the  re-  110 
producer  into  engagement  with  the  record 
carried  by  the  carrier,  and  manually  oper- 

able means  for  moving  the  reproducer. 
IG.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  car-  115 
rier  rotatable  about  and  movable  along  a 
longitudinal  axis,  means  for  rotating  the 
carrier,  means  for  causing  the  longitudinal 
movement  of  the  carrier  by  virttie  of  its  own 
rotation,  a  feed  screw  arranged  parallel  to  120 
the  carrier,  a  feed  member  engageable  with 
the  screw  threads  of  the  feed  screw  and  with 
the  carrier  to  be  moved  longitudinally, 

mechanism  for  disengaging  the  feed  mem- 
ber from  the  feed  screw  and  carrier  and  con-  125 

trolled  by  the  longitudinal  position  of  said 
member,  and  mechanism  for  controlling  the 
means  for  causing  a  longitudinal  movement 
of  the  carrier  and  controlled  by  the  longi- 

tudinal position  of  the  carrier,  and  manu-  130 
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ally  operable  means  for  controlling  the 
mechanism  normally  controlled  by  the  posi- 

tion of  the  feed  member. 
17.  A  device  of  the  character  described. 

g  comprising  a  record  support,  a  record  car- 
rier rotatiible  about  and  movable  along  a 

longitudinal  axis,  means  for  rotating  the 
caiTier,  means  for  causing  the  longitudinal 
movement   of  the  carrier  by  Anrtue   of  its 

•j^Q  own  rotation,  a  movable  rejDroducer  mecha- 
nism into  proximity  with  which  a  record  is 

moved  by  the  longitudinal  movement  of  the 
record  carrier,  a  feed  screw  arranged  par- 

allel to  the  carrier  and  rotatively  connected 
j5  therewith,  a  feed  member  engageable  with 

the  screw  threads  of  the  feed  screw  and 

with  the  carrier  to  be  moved  longitudinally 
by  the  rotation  of  the  feed  screw,  a  mecha- 

nism controlled  by  the  longitudinal  position 
20  of  the  feed  member  and  adajDted  to  both  dis- 

engage the  feed  member  from  the  feed 
screw  and  the  carrier  and  to  move  the  re- 

producer mechanism  out  of  engagement 

with  a   record  cai-ried  by  the  earner,  and 
25  manually  operable  means  for  controlling  the 

mechanism  normally  controlled  by  the  posi- 
tion of  the  feed  member. 

18.  A  device  of  the  character  described, 

comprising  a  movable  record  support,  a  rec- 
30  ord  carrier  rotatable  about  and  movable 

along  a  longitudinal  axis,  means  for  rotat- 
ing the  carrier,  means  for  causing  the  lon- 

gitudinal movement  of  the  carrier  by  virtue 
of  its  own  rotation,  a  feed  screw  arranged 

35  ])arallel  to  the  carrier  and  rotatively  con- 
nected therewith,  a  feed  member  engageable 

with  the  screw  threads  of  the  feed  screw 

and  with  the  carrier  to  be  moved  longitudi- 
nally  by   the   rotation   of   the   feed   screw, 

40  mechanism  for  disengaging  the  feed  mem- 
ber controlled  by  the  longitudinal  position 

of  said  member,  mechanism  controlled  by 
the  position  of  the  carrier  to  operate  the 
movable  record  support,  manually  operable 

4o  means  for  controlling  the  operation  of  the 
mechanism  normally  controlled  by  the  posi- 

tion of  the  feed  member,  and  manually  op- 
erable means  for  controlling  the  operation 

of  the  mechanism  normally  controlled  by 
50  the  position  of  the  carrier. 

19.  A  device  of  the  character  described, 
comprising  a  movable  record  support,  a  rec- 

ord carrier  rotatable  about  and  movable 
along   a    longitudinal   vertical   axis,   means 

55  normally  controlled  by  the  longitudinal  po- 
sition of  the  carrier  to  cause  the  movement 

of  the  record  sup]3ort,  means  for  rotating 
the  carrier,  means  for  causing  the  longitu- 

dinal movement  of  the  carrier  by  virtue  of 
60  its  own  rotation,  a  vertical  feed  screw  ar- 

I'anged  parallel  to  the  carrier,  a  feed  mem- 
ber engageable  with  the  screw  threads  of  the 

feed  screw  and  with  the  carrier  to  be  moved 
downwardly   by   the   rotation   of    the    feed 

65  screw,  mechanism  for  disengaging  the  feed 

member  and  controlled  by  the  longitudinal 
position  of  said  member,  means  for  moving 
the  feed  member  upwardly  when  disengaged 
from  the  feed  screw,  manually  operable 
means  for  controlling  the  operation  of  the  ̂ q 
mechanism  normally  controlled  by  the  po- 

sition of  the  feed  member,  and  manually 
operable  means  for  controlling  the  operation 
of  tlie  mechanism  nonnally  controlled  by 
the  position  of  the  carrier.  ij^ 

20.  A  device  of  the  character  described, 
comijrising  a  movable  record  support,  a  rec- 

ord carrier  rotatable  about  and  movable 
along  a  longitudinal  vertical  axis,  means 
for  rotating  the  carrier,  means  for  causing  so 
the  longitudinal  movement  of  the  carrier  by 
virtue  of  its  own  rotation,  a  vertical  feed 
screw  arranged  parallel  to  the  carrier  and 
rotatively  connected  therewith,  a  feed  mem- 

ber engageable  with  the  screw  threads  of  the  gS 
feed  screw  and  with  the  carrier  to  be  moved 
downwardly  by  the  rotation  of  the  feed 
sci'ew.  mechanism  for  disengaging  the  feed 
memlier  from  the  feed  screw  and  the  carrier 
and  controlled  by  the  longitudinal  position  go 
of  the  feed  member,  means  for  moving  the 
feed  member  upwardly  when  disengaged 
from  the  feed  screw  and  carrier,  mechanism 
controlled  by  the  position  of  the  carrier  for 
intermittently  operating  the  movable  record  95 
support,  manually  operable  means  for  con- 

trolling the  operation  of  the  mechanism 
controlled  by  the  position  of  the  feed  mem- 
l)er,  and  manually  operable  means  for  con- 

trolling the  operation  of  the  mechanism  lOO 
uonually  controlled  by  the  position  of  the 
carrier. 

21.  In  a  device  of  the  character  described, 

a  recoi'd  carrier  adapted  to  rotate  about  and 
move  along  a  longitudinal  axis,  means  for  105 

rotating  the  carrier,  a  feed  screw  ari'anged 
parallel  to  and  adjacent  the  carrier,  a  feed 
nieuiber  engager.ble  with  the  screw  threads 
of  the  feed  screw  and  with  the  carrier  to  be 
moved  longitudinally  by  the  rotation  of  the  110 
feed  screw,  a  rotatable  cam,  mechanism  con- 

trolled by  the  longitudinal  position  of  the 
feed  member  to  rotatively  connect  the  cam 
to  the  feed  screw,  and  moans  ojjerated  by 
the  cam  in  rotation  to  disconnect  the  feed  115 
member  from  the  feed  screw  and  the  car- 
rier. 

22.  A  device  of  the  character  described, 
com])rising  a  movable  record  support,  a  rec- 

ord carrier  adapted  to  rotate  about  and  120 
move  along  a  longitudinal  axis,  means  for 
rotating  the  carrier,  a  feed  screw  arranged 
parallel  and  adjacent  to  the  record  carrier 
and  rotatively  connected  therewith,  a  feed 
member  engageable  with  the  feed  screw  and  125 
with  the  carrier  and  adapted  to  be  moved 
longitudinally  by  the  rotation  of  the  feed 
screw,  a  rotatable  cam,  mechanism  con- 

trolled by  the  longitudinal  position  of  the 
feed  member  to  rotativelv  connect  the  cam  130 
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to  the  feed  screw,  means  operated  by  the 
cam  in  rotation  to  disconnect  the  feed  mem- 

ber from  the  feed  screw  and  the  carrier, 
and  mechanism  controlled  by  the  position 

5  of  the  carrier  to  intermittently  operate  the 
movable  record  support. 

23.  A  device  of  the  character  described, 

comprising  a  movable  record  support,  a  rec- 
ord reproducing  mechanism  arranged  adja- 

10  cent  the  support,  a  record  carrier  adapted 
to  rotate  about  and  move  along  a  longitudi- 

nal axis,  means  for  rotating  the  carrier, 
means  for  causing  the  longitudinal  move- 

ment of  the  carrier  by  virtue  of  its  own  ro- 
15  tation  to  engage  ancl  carr}^  a  record  into 

proximity  with  the  reproducing  mechanism, 
a  feed  screw  arranged  parallel  to  the  carrier 
and  rotatively  connected  therewith,  a  feed 
member  engageable  Avith  the  screw  threads 

20  of  the  feed  screw  and  with  the  carrier  and 

adapted  to  move  longitudinally  by  the  rota- 
tion of  the  feed  screw,  a  rotatable  cam, 

mechanism  controlled  by  the  longitudinal 
position  of  the  feed  member  to  rotatively 

25  connect  the  cam  to  the  feed  screw,  means 

operated  by  the  cam  in  rotation  to  discon- 
nect the  feed  member  from  the  feed  screw 

and  the  carrier  and  to  move  the  reproducing 
mechanism  out  of  engagement  with  a  record 

30  upon  the  carrier,  and  mechanism  controlled 
by  the  position  of  the  carrier  to  intermit- 

tently operate  the  movable  record  support. 
24.  A  device  of  the  character  described, 

comprising  a  movable  record  support,  a  rec- 
35  ord  reproducing  mechanism  arranged  ad- 

jacent the  supxDort,  a  record  carrier 
adapted  to  rotate  about  and  move  along  a 
longitudinal  axis,  means  for  rotating 
the  carrier,   means   for  causing  the   longi- 

40  tudinal  movement  of  the  carrier  by  virtue 
of  its  own  rotation  to  engage  and 

carry  a  record  into  proximity  with  the  re- 
producing mechanism,  a  feed  screw  ar- 

ranged parallel  to  the  carrier  and  rotatively 
45  connected  therewith,  a  feed  member  engage- 

able  with  the  screw  threads  of  the  feed  screw 
ancl  with  the  carrier  and  adapted  to  be 
moved  longitudinally  by  the  rotation  of  the 
feed  screw,  a  rotatable  cam,  mechanism  con- 

50  trolled  by  the  longitudinal  position  of  the 
feed  member  to  rotatively  connect  the  cam 
to  the  feed  screw,  means  operated  by  the 
cam  in  rotation  to  first  move  the  reproduc- 

ing mechanism  out  of  engagement  with  the 
55  record  on  the  carrier  and  then  to  disconnect 

the  feed  member  from  the  feed  screw  and 
the  carrier,  and  mechanism  controlled  by 
the  position  of  the  carrier  to  intermittently 
operate  the  movable  record  support. 

60  25.  A  device  of  the  character  described, 
comprising  a  record  carrier  adapted  to  ro- 

tate about  and  move  along  a  longitudinal 
axis,  means  for  rotating  the  carrier,  a  feed 
screw  arranged  adjacent  ancl  parallel  to  the 

65  carrier  and  rotatively  connected  therewith. 

a  feed  member  disengageably  engaging  the 
carrier  and  feed  screw,  means  for  moving 
the  feed  member  back  to  its  initial  position 
when  disengaged  from  the  feed  screw  and 
the  carrier,  a  reproducing  mechanism,  means  ^q 

controlled  by  the  position  of  the  feed  mem- 
ber to  move  the  reproducing  mechanism  in 

one  direction,  and  means  controlled  by  the 
position  of  the  feed  member  to  prevent  the 
movement  of  the  reproducing  mechanism  in  75 
the  other  direction. 

26.  A  device  of  the  character  described, 
comprising  a  movable  record  support,  a 
record  carrier,  means  to  move  the  record 
carrier  to  engage  and  remove  a  record  from  30 
the  support,  a  member  slidable  along  and 
rotatable  about  an  axis,  a  ratchet  mechanism 
for  moving  the  record  support,  means  on 
the  slidable  and  rotatable  member  for  en- 

gaging with  the  ratchet  mechanism,  means  35 
for  rotating  said  member,  and  means  oper- 

ated by  the  moving  carrier  to  move  the  slid- 
able and  rotatable  member. 

27.  A  device  of  the  character  described, 
comprising  a  movable  record  support,  a  90 
record  carrier,  means  to  move  the  record 
carrier  to  engage  and  remove  a  record  from 

the  support,  a  slidable  shaft,  a  member  ro- 
tatively mounted  on  the  shaft,  a  ratchet 

mechanism  for  moving  the  record  support  95 

and  having  a  projecting  arm,  means  for  ro- 
tating said  member  on  the  slidable  shaft, 

and  means  for  sliding  said  shaft  by  virtue 
of  the  carrier  motion  thereby  causing  said 
member  on  the  slidable  shaft  to  be  engage-   100 
able  with  the  ratchet  arm. 

28.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  car- 
rier rotatable  about  and  movable  along  a 

longitudinal  axis,  means  for  rotating  the  105 
carrier,  means  for  causing  the  movement  of 
the  carrier  longitudinally  to  remove  a  rec- 

ord from  the  support,  another  means  for 
causing  another  longitudinal  movement  of 
the  carrier,  mechanisms  controlled  by  the  110 

position  of  the  carrier  to  control  the  longi- 
tudinal movement  causing  means,  and 

manually  operable  means  for  controlling 
one  of  the  longitudinal  movement  causing 
means.  115 

29.  A  device  of  the  character  described, 

comprising  a  movable  record  support,  a  rec- 
ord carrier,  means  to  move  the  record  car- 
rier to  engage  a  record  and  remove  it  from 

the  support,  mechanism  controlled  by  the  120 
movement  of  the  carrier  to  move  the  record 

support,  and  manually  operable  means  for 
controlling  the  mechanism  for  moving  the 
record  support. 

'  30.  A  device  of  the  character  described,  125 
comprising  a  horizontal  revoluble  table 
mounted  on  a  vertical  axis,  said  table  hav- 

ing a  plurality  of  record  holding  pockets 
near  its  periphery  and  adapted  to  hold  cy- 

lindrical records  in  vertical  positions,  aver-  130 
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tically  movable  and  revoluble  mandrel  shaft 
adapted  to  pass  up  through  the  pockets  in 
the  record  carrying  table,  a  record  engaging 
mandrel  mounted  on  the  upper  end  of  the 

5  shaft,  a  reproducing  mechanism  mounted 
above  the  record  carrying  table,  means  to 
rotate  the  mandrel  shaft,  means  to  cause  the 
elevation  of  the  mandrel  shaft  to  raise  the 

mandrel  to  a  point  adjacent  the  reproduc- 
]^0  ing  mechanism,  and  means  for  feeding  the 

mandrel  shaft  and  mandrel  downwardly  to 

feed  the  record  past  the  rejoroducing  mecha- 
nism. 

31.  A  device  of  the  class  described,  com- 
25  prising  a  vertically  journaled  shaft,  a  cir- 

cular record  supporting  table  mounted  on 
the  upper  end  of  the  shaft,  said  table  hav- 

ing a  plurality  of  record  holding  pockets 

near  its  periphery,  a  Aei'tical  mandrel  shaft 
20  mounted  in  bearings  to  revolve  and  slide 

vertically,  a  record  engaging  mandrel  on 
the  upper  end  of  the  shaft,  the  mandrel 
adapted  to  pass  through  the  pockets  in  the 
record   supporting  table   and   engage   with 

25  the  records  therein,  means  to  revolve  the 
mandrel  shaft,  a  screw  tiiread  mechanism 
whereby  the  revolution  of  the  mandrel  shaft 
serves  to  raise  itself,  means  for  feeding  the 
mandrel    shaft    and    mandrel    downwardly 

30  from  their  uppermost  position,  means  for 
intermittently  rotating  the  record  carrying 
table,  said  means  including  an  actuating 
mechanism  and  a  controlling  mechanism 
adapted  to  be  operated  by  the  mandrel  shaft 

35  when  at  its  lowermost  point  of  travel. 
32.  A  device  of  the  character  described, 

comprising  a  horizontal  record  supporting 
member,  said  member  having  pockets  there- 

in   for    carrying    cylindrical    records    with 
40  their  axes  vertical,  a  record  carrying  mem- 

ber adapted  to  move  along  and  rotate 
around  a  vertical  axis,  mechanism  for  caus- 

ing the  rotation  of  the  record  carrying  mem- 
ber   and    causing    its    vertical    movement, 

45  mechanism  for  intermittently  moving  the 
record  supporting  member,  and  mechanism 
controlled  by  the  position  of  the  record  car- 

rying member  to  control  the  intermittently 
operating   mechanism   and   the   mechanism 

50  which  causes  the  vertical  movement  of  the 
record  carrying  member. 

33.  A  device  of  the  class  described,  com- 
prising a  horizontally  movable  record  sup- 
porting table,  a  record  carrying  member  ar- 

55  ranged  to  move  along  and  rotate  around  a 

vertical  axis,  a  screw  thread  ari-anged 
around  the  vertical  axis  of  the  record  carry- 

ing member,  a  stop  arranged  to  move  to  and 
from  the   axis  into   and  out  of  the  screw 

60  thread,  means  for  normalh'  pressing  the 
stop  into  the  screw  thread,  a  detent  for 
holding  the  stop  out  of  the  screw  thread, 
means  for  intermittently  actuating  the  rec- 

ord supporting  table,  means  connected  with 
65  said  actuating  means  to   engage   with   the 

detent  and  withdraw  it  from  engagement 
with  the  stop,  and  controlling  means  for  the 
said  intermittently  actuating  means,  said 
controlling  means  adapted  to  be  actuated  by 

the  record  carrj'ing  member  when  at  its  70 
lowermost  point. 

34.  A  device  of  the  character  described, 
comprising  a  movable  record  support,  a 
record  carrier  adapted  to  move  along  and 
rotate  around  a  longitudinal  axis,  media-  75 
nism  for  causing  the  rotation  and  longitudi- 

nal movement  of  the  record  carrier  to  pick 
up  a  record  and  carry  it  longitudinally  from 
the  record  support,  mechanism  for  intermit- 

tently moving  the  record  support,  and  mech-  go 
anism  controlled  by  the  position  of  the  rec- 

ord carrier  to  control  the  intermittently 
operating  mechanism  and  the  mechanism 
which  causes  the  longitudinal  movement  of 
the  record  carrier.  35 

35.  A  device  of  the  character  described, 

comprising  a  movable  record  support,  a  rec- 
ord carrier  adapted  to  move  along  and  ro- 
tate around  a  longitudinal  axis,  means  for 

rotating  said  carrier,  mechanism  for  cans-  90 
ing  the  longitudinal  movement  of  the  car- 

rier by  virtue  of  its  own  rotation,  mecha- 
nism for  intermittently  moving  the  record 

support,  and  mechanism  controlled  by  the 
position  of  the  record  carrier  to  control  the  95 
intermittently  operating  mechanism  and  the 
mechanism  which  causes  the  longitudinal 
movement  of  the  i-ecord  carrier. 

36.  A  device  of  the  chai'acter  described, 
comprising  a  support  adapted  for  support-  lOO 
ing  a  plurality  of  records,  a  record  carrier 
adapted  to  move  along  and  to  rotate  around 
a  longitudinal  axis,  the  longitudinal  move- 

ment of  the  carrier  engaging  and  removing 
longitudinally  a  record  from  the  support,  105 
means  to  rotate  and  to  move  the  carrier  lon- 

gitudinally, and  mechanism  controlled  by 
the  position  of  the  carrier  to  control  the 
means  for  moving  the  carrier  longitudinally. 

37.  A  device  of  the  character  described,  lio 

comprising  a  support  adapted  for  support- 
ing a  plurality  of  records,  a  record  carrier 

adapted  to  move  along  and  to  rotate  about 
a  longitudinal  axis,  the  longitudinal  move- 

ment of  tiie  carrier  engaging  and  removing  115 
longitudinally  a  record  from  the  support, 
means  to  rotate  the  carrier,  mechanism  to 

cause  the  longitudinal  movement  of  the  car- 
rier by  virtue  of  its  own  rotation,  and  means 

controlled  by  the  position  of  the  carrier  to  120 
control  the  longitudinal  movement  mecha- 
nism. 

38.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  car- 
rier adapted  to  move  along  and  rotate  about  125 

a  longitudinal  axis,  means  to  rotate  the  car- 
rier, means  to  cause  a  longitudinal  move- 
ment thereof  to  remove  a  record  from  the 

support,  another  means  to  cause  another  lon- 
gitudinal  movement    of    the    carrier,    and  130 
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mechanisms  controlled  by  the  position  of 
the  carrier  to  control  the  operation  of  the 
means  causing  the  longitudinal  movements 
of  the  carrier. 

5  39.  A  device  of  the  character  described, 
comprising  a  record  support,  a  record  car- 

rier adapted  to  move  along  and  rotate  about 
a  longitudinal  axis,  means  to  rotate  the  car- 

rier, means  to  cause  a  longitudinal  move- 
jQ  ment  of  the  carrier,  another  means  to  cause 

another  longitudinal  movement  of  the  car- 
rier by  virtue  of  its  own  rotation,  mecha- 
nism controlled  by  the  position  of  the  car- 

rier  to   control   the   operation  of  tlie   first 
15  mentioned  carrier  longitudinal  moving 

means,  and  mechanism  controlled  by  the 
position  of  the  carrier  to  control  the  opera- 

tion of  the  mechanism  causing  the  longitudi- 
nal movement  of  the  carrier  by  virtue  of 

20  its  own  rotation. 
40.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  car- 
rier adapted  to  move  along  and  to  rotate 

about  a  longitudinal  axis,  means  to  rotate 
25  the  carrier,  means  to  cause  a  longitudinal 

movement  of  the  carrier  to  remove  a  record 
from  the  support,  another  means  to  cause 
another  longitudinal  movement  of  the  car- 

rier, means  for  intermittently  moving  the 
30  record  support,  and  mechanisms  controlled 

by  the  j)osition  of  the  carrier  to  control  the 
operation  of  the  record  support  moving 
mechanism  and  to  control  the  operation  of 
the  means  causing  the  longitudinal  move- 

35  ments  of  the  carrier. 
41.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  car- 
rier adapted  to  move  along  and  to  rotate 

about  a  longitudinal  axis,  means  to  rotate 
40  the  carrier,  a  mechanism  to  cause  the  longi- 

tudinal movement  of  the  carrier  by  virtue 
of  its  own  rotation,  another  mechanism  for 
causing  the  longitudinal  movement  of  the 
carrier  by  virtue  of  its  own  rotation  but  in 

46  a  ratio  differing  from  that  caused  by  the 
first  mentioned  mechanism,  and  means  con- 

trolled by  the  position  of  the  carrier  to  con- 
trol the  longitudinal  movement  mechanisms. 

42.  A  device  of  the  character  described. 

50  comprising  a  record  support,  a  record  car- 
rier adapted  to  move  along  and  to  rotate 

about  a  longitudinal  axis,  means  to  rotate 
the  carrier,  mechanism  to  cause  the  longi- 

tudinal movement  of  the  carrier  by  virtue 
55  of  its  own  rotation,  another  mechanism  to 

cause  the  longitudinal  movement  of  the  car- 
rier by  virtue  of  its  own  rotation  but  in  a 

ratio  different  and  in  a  direction  opposite 
that  caused  by  the  first  mentioned  mecha- 

60  nism,  and  means  controlled  by  the  position 
of  the  carrier  to  control  the  longitudinal 
movement  mechanisms. 

43.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  en- 
65  gaging  mandrel,  a  mandrel  shaft  carrying 

said  mandrel  and  adapted  to  move  along 
and  to  rotate  about  a  longitudinal  axis, 
means  to  rotate  the  mandrel  shaft,  screw 
mechanism  to  cause  the  longitudinal  move- 

ment of  the  mandrel  shaft  by  virtue  of  its  ̂ q 
own  rotation,  another  scrcAv  mechanism  to 

cause  the  longitudinal  movement  of  the  man- 
drel shaft  by  virtue  of  its  own  rotation  but 

in  a  ratio  different  from  that  caused  by  the 
first  mentioned  mechanism,  and  means  con-  ^5 
trolled  by  the  position  of  the  mandrel  shaft 
to  control  the  longitudinal  movement  mech- 
anisms. 

44.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  en-  go 
gaging  mandrel,  a  mandrel  shaft  carrying 
said  mandrel  and  adapted  to  move  along  and 
to  rotate  about  a  longitudinal  axis,  means  to 
rotate  the  mandrel  shaft,  screw  mechanism 
to  cause  the  longitudinal  movement  of  the  §5 
mandrel  shaft  by  virtue  of  its  own  rotation, 

a  feed  screw  arranged  parallel  to  the  man- 
drel shaft,  means  for  connecting  said  feed 

screw  with  the  mandrel  shaft,  and  means 
controlled  by  the  position  of  the  mandrel  90 
shaft  to  control  the  longitudinal  movement 
mechanism  and  to  control  the  connection  of 
the  feed  screw  with  the  mandrel  shaft. 

45.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  en-  95 
gaging  mandrel,  a  mandrel  shaft  carrying 
said  mandrel  and  having  screw  threads  cut 
in  its  exterior  surface,  a  feed  screw  arranged 
parallel  witli  the  mandrel  shaft,  means  for 
connecting  the  feed  screw  with  the  mandrel  iqO 
shaft,  a  member  adapted  to  cooperate  with 
the  screw  threads  in  the  mandrel  shaft  to 

cause  its  longitudinal  movement  when  ro- 
tated, mechanisms  controlled  by  the  position 

of  the  mandrel  shaft  to  control  the  coopera-  105 
tion  of  said  member  with  said  screw  threads 
and  to  control  the  connection  of  the  feed 
screw  with  the  mandrel  shaft,  and  means  to 
rotate  the  mandrel  shaft  and  the  feed  screw. 

46.  A  device  of  the  character  described,  no 

comprising  a  record  support,  a  record  en- 
gaging mandrel,  a  mandrel  shaft  carrying 

said  mandrel  and  having  a  screw  thread 
thereon,  a  stop  adapted  to  engage  and  disen- 

gage with  said  screw  thread  and  immovable  115 
in  a  direction  parallel  to  the  mandrel  shaft, 
thereby  to  cause  the  longitudinal  movement 
of  the  mandrel  when  rotated,  means  for 
moving  the  stop  into  and  out  of  the  screw 
thread,  a  feed  screw  arranged  parallel  to  the  120 
mandrel  shaft,  connecting  means  between 
the  feed  screw  and  the  mandrel  shaft,  said 
connecting  means  comprising  a  slidable 
member  having  means  for  engagement  with 
the  mandrel  shaft  and  having  means  for  en-  125 
gagement  with  the  feed  screw,  means  con- 

trolled by  the  position  of  the  mandrel  shaft 
to  control  the  operation  of  the  stop  move- 

ment means  and  to  control  (he  operation  of 
the  means  to  connect  the  mandrel  shaft  with  130 
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the  feed  screw,  and  means  to  rotate  the  man- 
drel shaft  and  the  feed  screw. 

47.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  car- 
g  rier  adapted  to  move  along  and  rotate  about 

a  longitudinal  axis,  means  to  rotate  the  car- 
rier, means  to  cause  a  longitudinal  move- 
ment of  the  carrier  to  remove  a  record  from 

the  sujDport,  a  reproducing  mechanism  into 
2^0  proximity  with  which  the  record  is  moved, 

means  to  cause  another  longitudinal  move- 
ment of  the  carrier  by  virtue  of  its  rotation 

to  engage  the  record  with  the  reproducing 
mechanism,  mechanisms  controlled  by  the 

3^5  position  of  the  carrier  to  control  the  opera- 
tions of  the  means  causing  the  longitudinal 

movements  of  the  carrier,  and  mechanism  to 
move  the  reproducmg  mechanism  into  and 
out  of  engagement  with  a  record  on  the  car- 
go rier. 

48.  A  device  of  the  character  described, 
comprising  a  record  support,  a  record  car- 

rier adapted  for  movement  along  and  rota- 
tion about  a  vertical  axis,  means  tor  rotating 

25  the  carrier,  means  for  causing  the  record  car- 
rier to  move  upwardly  to  engage  a  record 

and  move  it  frorii  the  record  support,  means 
for  causing  the  carrier  to  move  downwardly 
by  virtue  of  its  own  rotation,  and  mecha- 

30  nisms  controlled  by  the  position  of  the  car- 
rier to  control  the  means  for  causing  the 

carrier  movements. 
49.  In  a  device  of  the  character  described, 

a  record  carrier  adapted  for  rotation  about 
35  and  movement  along  a  vertical  axis,  a  ver- 

tical feed  screw  adjacent  the  carrier  and  ro- 
tatively  connected  therewith,  means  engage- 
able  with  the  threads  of  the  feed  screw  and 

engageable  with  the  carrier  whereby  the  car- 
40  rier  and  engaging  means  are  moved  down- 

wardly, means  for  moving  the  engaging 
means  upwardly,  and  mechanism  controlled 
by  the  position  of  the  engaging  means  to 
disengage  the  engaging  means  from  the  feed 

45  screw  and  carrier. 

50.  In  a  device  of  the  character  desci*ibed, 
a  record  carrier  adapted  for  rotation  about 
and  movement  along  a  vertical  axis,  means 
for  moving  the  carrier  upwardly,  a  vertical 

50  feed  screw  adjacent  the  carrier  and  rota- 
tively  comiected  therewith,  means  engage- 
able  with  the  threads  of  the  feed  screw  and 

engageable  with  the  carrier  whereby  the  car- 
rier and  engaging  means  are  moved  clown- 

55  wardly,  means  for  moving  the  engaging 
means  upwardly,  and  mechanism  controlled 
by  the  position  of  the  engaging  means  to 
disengage  the  engaging  means  from  the  feed 
screw  and  carrier. 

60  51.  In  a  device  of  the  character  described, 
a  record  carrier  adapted  for  rotation  about 
and  movement  along  a  vertical  axis,  means 
for  causing  the  upward  movement  of  the 
carrier  by  virtue  of  its  own  rotation,  a  ver- 

65  tical  feed  screw  adjacent  the  carrier  and 

rotatively  connected  therewith,  means  en- 
gageable with  the  threads  of  the  feed  screw 

and  engageable  with  the  carrier  whereby 
the  carrier  and  engaging  means  are  moved 
downwardly,  means  for  moving  the  engag-  79 
ing  means  upwardly,  and  mechanism  con- 

trolled by  the  position  of  the  engaging 
means  to  disengage  the  engaging  means 
from  the  feed  screw  and  carrier. 

52.  In  a  device  of  the  character  described,  75 
a  record  carrier  adapted  for  rotation  about 
and  movement  along  a  vertical  axis,  means 
for  causing  the  upward  movement  of  the 
carrier  by  virtue  of  its  own  rotation,  a  ver- 

tical feed   screw   adjacent  the  carrier   and  80 
rotatively   connected  therewith,  means   en- 

gageable with  the  threads  of  the  feed  screw 
and  engageable  with  the  carrier  whereby 
the  carrier  and  engaging  means  are  moved 
downwardly,  means  for  moving  the  engag-   85 
ing  means  upwardly,  mechanism  controlled 
by  the  position  of  the  carrier  to  control  the 
operation  of  the  means  for  causing  the  i\])- 
ward  movement  of  the  carrier,  and  mecha- 

nism controlled  by  the  position  of  the  en-  90 
gaging  means  to  disengage  the  engaging 
means  from  the  feed  screw  and  carrier. 

53.  A  device  of  the  character  described, 
comprising  a  record  support,  a  record  re- 

producing mechanism,  a  record  carrier  ro-  95 
tatable  about  and  movable  along  a  longi- 

tudinal axis,  means  for  rotating  the  carrier, 
means  for  causing  the  jnovement  of  the  car- 

rier longitudinally  to  engage  a  record  on 

the  support  and  rao^•e  it  longitudiaially  into  100 
proximity  with  the  reproducing  mechanism, 
and  means  cooperating  with  the  carrier  to 
move  the  reproducing  mechanism  relatively 
to  the  record  on  the  carrier. 

54.  A  device  of  the  character  described,  105 
comprising  a  record  support,  a  record  car- 

rier rotatable  about  and  movable  along  a 
longitudinal   axis,   means   for   rotating  the 
carrier,  means  for  causing  the  longitudinal 
movement  of  the  carrier  by  virtue  of  its  HO 
own  rotation,  a  feed  screw  arranged  par- 

allel to  the  carrier,  a  feed  member  engage- 
able with  the  screw   threads   of   the   feed 

screw  and  with  the  carrier  to  be  moved  lon- 
gitiidinally,  mechanism  for  disengaging  the   115 
feed  member  and  controlled  by  the  longi- 

tudinal position  of  said  member,  and  mech- 
anism for  controlling  the  means  for  causing 

a  longitudinal  movement  of  the  carrier  and 
controlled  by  the  longitudinal  position  of  120 
the  carrier. 

55.  A  device  of  the  character  described, 
comprising  a  record  support,  a  record  car- 

rier rotatable  about  and  movable  along  a 
longitudinal  vertical  axis,  means  for  rotating  125 
the  carrier,  a  vertical  feed  screw  arranged 
parallel  to  the  carrier,  a  feed  member  en- 

gageable with  the  screw  threads  of  the  feed 
screw  and  with  the  carrier  to  be  moved 

downwardly  by   the  rotation  of  the   feed  130 
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screw,  mechanism  for  disengaging  the  feed 
member  and  controlled  by  the  longitudinal 
position  of  said  member,  and  means  for 
moving  the  feed  member  upwardly  when 

5  disengaged  from  the  feed  screw. 
56.  A  device  of  the  character  described, 

comprising  a  movable  record  support,  a  rec- 
ord carrier  rotatable  about  and  movable 

along  a  longitudinal  axis,  means  for  rotat- 
10  ing  the  carrier,  means  for  causing  the  lon- 

gitudinal movement  of  the  carrier  by  virtue 
of  its  own  rotation,  a  feed  screw  arranged 
parallel  to  the  carrier  and  rotatively  con- 

nected therewith,  a  feed  member,  engageable 
15  with  the  screw  threads  of  the  feed  screw 

and  with  the  carrier  to  be  moved  longitudi- 
nally by  the  rotation  of  the  feed  screw, 

mechanism  for  disengaging  the  feed  mem- 
ber controlled  by  the  longitudinal  position 

20  of  said  member,  and  mechanism  controlled 
by  the  position  of  the  carrier  to  operate  the 
movable  record  support. 

57.  A  device  of  the  character  described, 

comprising  a  movable  record  support,  a  rec- 
25  ord  carrier  rotatable  about  and  movable 

along  a  longitudinal  vertical  axis,  means 
for  rotating  the  carrier,  means  for  causing 
the  longitudinal  movement  of  the  carrier  by 
virtue  of  its  own  rotation,  a  vertical  feed 

30  sci'ew  arranged  parallel  to  the  carrier  and 
rotatively  connected  therewith,  a  feed  mem- 

ber engageable  with  the  screw  threads  of 
the  feed  screw  and  with  the  carrier  to  be 
moved  downwardly  by  the  rotation  of  the 

35  feed  screw,  mechanism  for  disengaging  the 
feed  member  from  the  feed  screw  and  the 
carrier  and  controlled  by  the  longitudinal 
position  of  the  feed  member,  means  for 
moving  the   feed  member  upwardly  when 

40  disengaged  from  the  feed  screw  and  carrier, 
and  mechanism  controlled  by  the  position 
of  the  carrier  for  intermittently  operating 
the  movable  record  support. 

58.  In  a  device  of  the  character  described. 
45  a  record  carrier  adapted  for  rotation  about 

and  movement  along  a  longitudinal  axis,  a 
feed  screw  arranged  parallel  to  the  carrier, 
means  to  rotate  the  feed  screw  and  carrier, 
a   feed  member  engageable  with   the   feed 

50  screw  and  adapted  to  be  moved  longitudi- 
nally by  the  rotation  thereof,  means  for 

moving  the  feed  member  in  the  direction  op- 
posite to  that  of  its  screw  fed  movement, 

means  on  the  carrier  engageable  by  the  feed 
55  member  whereby  the  carrier  is  moved  with 

the  feed  member  during  its  screw  fed  move- 
ment, means  controlled  by  the  position  of 

the  carrier  and  feed  member  for  disengag- 
ing the  feed  member  from  the  carrier,  and 

60  means  for  causing  the  movement  of  the  car- 
rier in  the  direction  opposite  to  its  screw 

fed  movement. 
59.  A  device  of  the  character  described, 

comprising  a  horizontal  record  supporting 

table,  a  vertical  shaft  about  which  the  table  65 
is  adapted  to  rotate,  means  for  supporting 
records  at  points  around  the  periphery  of 
the  table,  means  for  engaging  the  records 
on  the  table  and  remoA'ing  them  therefrom, 
and  means  controlled  by  said  last  mentionecl  70 
means  for  intermittently  rotating  said  table. 

60.  A  device  of  the  character  described, 

comprising  a  horizontal  table  having  aper- 
tures in  its  upper  surface  for  the  reception 

of  records,  a  vertically  movable  record  car-  75 
rier  adapted  to  engage  the  records  and  move 
them  from  the  table,  means  to  move  the 
record  carrier,  and  means  controlled  by  the 
movement  of  the  record  carrier  to  intermit- 

tently rotate  the  table.  80 
61.  In  a  device  of  the  character  described, 

a  record  supporting  table  comprising  a  ver- 
tical shaft,  and  a  horizontal  table  member 

mounted  on  the  shaft  to  rotate  about  its  ver- 

tical axis,  the  table  having  a  series  of  ver-  85 
tical  openings  therethrough  near  its  outer 

periphery  and  each  opening  having  an  an- 
nular shelf  upon  which  a  record  may  rest. 

62.  In  a  device  of  the  character  described, 
a  horizontal  record  supporting  table  adapt-  90 
ed  to  rotate  about  a  vertical  axis,  the  table 
having  a  plurality  of  apertures  extending 
vertically   therethrough  near  its  outer  pe- 

riphery, each   of  the  apertures  having   an 
annular  shelf  upon  which  a  record  is  adapt-  95 
ed  to  rest,  a  record  carrier  located  beneath 
the  table  and  adapted  to  move  upwardly 
through  one  of  the  apertures  in  the  table 
and  to  engage  a  record  and  remove  it  from 
the  table,  means  to  move  the  record  carrier  100 

in  a  vertical  direction,  and  mechanism  con- 
trolled by  the  movement  of  the  record  car- 

rier to  intermittently  rotate  the  table. 
63.  A  device  of  the  character  described, 

comprising  a  record  support,  a  record  re-  105 
producing    mechanism,     a     record     carrier 
adapted  to  move  along  and  to  rotate  around 
a  longitudinal  axis,  the  longitudinal  move- 

ment of  the  carrier  engaging  and  removing 
longitudinally  a  record  from  the  support,  lio 
means  to  rotate  and  to  move  the  carrier  lon- 

gitudinally, mechanism  controlled  by  the 
position  of  the  carrier  to  control  the  means 
for  moving  the  carrier  longitudinally,  and 
means  cooperating  with  the  carrier  to  cause  115 
the  movement  of  the  reproducing  mecha- 

nism relatively  to  a  record  on  the  carrier. 
64.  A  device  of  the  class  described,  com- 

prising a  record  support,  a  record  reproduc- 
ing mechanism,  a  record  carrier  adapted  to  120 

move  along  and  to  rotate  about  a  longitudi- 
nal axis,  the  longitudinal  movement  of  the 

carrier  engaging  and  removing  longitudi- 
nally a  record  from  the  support  and  moving 

the  record  into  proximity  with  the  repro-  125 
ducing  mechanism,  means  to  rotate  the  car- 

rier, mechanism  to  cause  the  longitudinal 
movement  of  the  carrier  by  virtue  of  its  own 
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rotation,  means  controlled  by  the  position 
of  the  carrier  to  control  the  longitudinal 
movement  causing  mechanism,  and  means 
cooperating  with  the  carrier  to  cause  the 

5  moYernent  of  the  reproducing  mechanism 
relatively  to  the  record  on  the  carrier. 

In  witness  that  we  claim  the  foregoing 

we  have  hereunto  subscribed  our  names  this 

18th  day  of  May,  1911. 
HARRY  T.   SCOTT. 
LEO  J.  PATTERSON. 

Witnesses : 
James  T.  Barkelew, 
Elwood  H.  Barkelew. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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Application  filed  June  14,  1911.     Serial  No.  633.127. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Harry  T.  Scott  and 

Leo  J.  Patt'ersox,  citizen.s  of  the  United 
States,  residing  at  Los  Angeles,  in  the 

5  count}'  of  Los  Angeles,  State  of  California, 
have  invented  new  and  useful  Iinprove- 
nients  in  Reproducers  for  Phonographs,  of 
whicli  the  following  is  a  specification. 

This    invention    relates    to    a    I'eproducer 
10  mechani.sm  adapted  particularly  for  use  in 

connection  with  a  cylindrical  (Edison  type) 
recoi'd  lield  with  its  axis  vertical. 

In  tlie  ordinary  type  of  phonograph  tlie 
record  is  held  horizontally  and  the  repro- 

15  ducer  engages  the  record  sound  groove 
wliich  is  approximately  in  a  vertical 
plane.  Our  new  reproducer  is  adapted  for 
use  when  supported  with  the  needle  in  posi- 

tion to  engage  with  the  sound  groove  aj)- 
20  proximately  in  a  horizontal  plane;  and  this 

necessitates  a  novel  form  of  support  and 
construction  which  we  have  embodied  in  our 

reproducer. 
Our  reproducer  is  particularly  for  use  in 

25  connection  with  our  automatic  phonograph 
macliine  for  which  we  have  filed  applica- 

tions for  United  States  Letters  Patent  on 
February  1st,  1911.  bearing  Serial  No. 

605,881, 'and   ]\Lay  2Tth.   1911,  bearing  Se- 30  rial  No.  629,892;  but  we  may  use  this  re- 
producer in  connection  with  any  machine 

which  plays  a  record  in  a  vertical  position. 
This  being  the  prime  essential — playing  the 
record  in  a  vertical  position — the  salient  fea- 

35  tures  of  our  invention  are  embodied  in  tlie 
mechanism  which  enables  us  to  hold  the 

stylus,  or  reproducing  point,  in  engagement 
with  the  sound  groove  in  that  position.  We 
have   provided    a   novel   form    of   support, 

40  universal  in  its  nature,  for  the  stylus  and  we 
have  provided  means  for  holding  the  stylus 
in  a  normal  position  and  for  returning  it 
to  this  normal  position  when  it  has  been 
moved  therefrom  by  the  action  of  the  sound 

■*^  groove.  The  stylus  is  allowed  movement 
in  all  the  directions  necessary  for  follow- 

ing the  sound  groove  accurately.  These 
features  will  be  best  understood  from  con- 

sideration of  the  following  specification  and 

^^  tlie  accompanying  drawings,  in  which: 
Figure  1  is  a  side  elevation  of  our  im- 

proved reproducer.  Fig.  2  is  a  front  ele- 
vation of  the  same.  Fig.  3  is  a  plan  view 

of  the  same.     Fig.  4  is  an  enlarged  detail 
^^  section  taken  on  line  4 — 4  of  Fig.  2.    Fig.  5 

is  an  enlarged  detail  section  taken  on  line 
5 — 5  of  Fig.  2.  Fig.  6  is  an  enlarged  sec- 

tion taken  on  line  6 — 6  of  Fig.  2. 
In  the  drawings  5  designates  a  base  of  any 

suitable  proportions  and  size  to  suit  the  ma-  eo 
chine  on  which  the  reproducer  is  mounted. 
jMounted  upon  this  base  is  a  pillar  6,  pref- 

erably screAv  threaded  at  7  into  the  base  so 
that  it  may  be  raised  or  lowered  by  rota- 

tion and  the  height  of  the  reproducer  car-  65 
ried  above  thus  adjusted.     A  vertical  shaft 
8  passes  through  the  pillar  6   and  carries 
on  its  upper  end  a  suitable  block  or  other 
member  9  on  which  sound  box  10  is  mounted. 
Sound  box  10  is  mounted  on  block  9  at  one  70 
side  and  is  placed  with  its  axis  in  a  horizon- 

tal position  so  that  diaphragm  11  therein  is 
in  a  substantially  vertic<al  plane.    The  sound 
box  rotates  about  the  axis  of  vortical  shaft 
8  and  is  moAcd  in  the  direction  indicated  in  75 
Fig.  3  to  throw  the  stylus  or  rej^roducing 
\>o\nt  into  engagement  with  a  record  (shown 
at  12  in  dotted  lines  in  Fig.  5).  The  sound 
box   is   of   any   ordinary   construction ;    we 
have  shown  one  of  the  general  c(mstruction  80 
now  in  use  on  machines  playing  cylindrical 
records:  its  particulars  of  construction  have 
no  bearing  on  the  present  invention.     Ex- 

tending outwardly   and   downwardly   from 
block  9  is  an  arm  13  which  carries  in  its  end  85 

a  pivot  screw  14  projecting  inwardly  toward 
the  block   (see  Fig.  4).     A  pivot  screw  16 

is  ])laced  in  block  9  directly  opposite  yt'wot screw  14  and  these  pivot  screws  support  a 
pivot  block  16  between  them,  the  block  turn-  90 
ing  in  a  vertical  plane  on  the  horizontal  axis 
formed  by  the  screws.    Pivot  block  16  may 
be,  and  is  ])referably,  of  some  hard  juaterial, 
say  hardened  steel  or  a  jewel.    A  stylus  plate 
20  is  provided  of  the  usual  configuration,  9$ 
Avith  the  exceptions  hereinafter  noted,  and 
carries  the  stylus  in  the  ordinary  manner. 
This  stylus  plate  is  provided  with  an  aper- 

ture 20"^  which  surrounds  pivot  block  16  and 
it  is  j^rovided  with  .pivot  screws  21  engag-   100 
ing  with  the  pivot  block  and  arranged  on  a 
vertical  axis  so  that  the  stylus  plate  may 
have    a   horizontal   movement   around   the 

pivot  block.    The  stylus  plate  has  an  exten- 
sion 22  carrying  a   counter-balance  weight  105 

23  on  its  end  so  as  to  balance  the  stylus  plate 
on  the  horizontal  pivot  formed  by  screws  14 
and  15  and  to  normally  hold  it  in  the  posi- 

tion shown.    Weight  23  is  so  placed  that  the 
center  of  gravity  of  the  whole  stylus  plate  1 10 
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and  extensions  is  preferably  immediately 
beneath  the  horizontal  pivot  and  thus  has 
a  tendency  to  bring  the  stylus  plate  to  the 
position  shown  whenever  it  is  displaced 

5  therefrom  by  vertical  movement  of  either  of 
its  ends.  The  distance  of  the  center  of  grav- 

ity below  the  horizontal  pivot  is  preferably 
very  slight  so  that  there  will  be  a  \erj  slight 
pressure   tending   to   equilibrate  the   stylus 

10  plate  and  consequently  a  very  slight  pres- 
sure tending  to  move  the  st^dus  against  the 

side  walls  (top  or  bottom)  of  the  sound 
record  groove. 

On  stylus  plate  20  a  pair  of  lugs  25  is 
15  placed  and  these  lugs  carry  a  small  pivot 

pin  26  between  them,  and  held  vertically,  on 
which  the  stylus  lever  27  is  mounted.  Stylus 
lever  27  is  connected  by  member  28  to  dia- 

phragm 11  and  carries  stylus  point  29  on  its 
20  outer  end.  This  stylus  point  is  adapted  to 

be  thrown  into  engagement  with  a  record  12 
by  movement  of  the  whole  reproducing 
mechanism  in  the  direction  indicated  in  Fig. 
3.     It  will  be  seen   from  Fig.   2   that   the 

25  stylus  lever  does  not  occupy  the  full  space 
between  lugs  25,  so  that  it  is  free  to  move 
vertically  on  the  pivot  pin  26  to  a  small  ex- 

tent without  moving  the  stylus  plate  verti- 
call}^.     The  stylus  lever  is  normally  gravi- 

30  tated  against  the  lower  lug  25  and  will 
normally  remain  in  this  position  unless 
there  is  a  sharp  upward  movement  of  the 
stylus.  In  this  case  the  stylus  lever  will 
move  upwardly  independently  of  the  stylus 

35  plate  and  will  consequently  move  more 
easily  and  with  greater  freedom  to  follow 
any  vertical  variations  of  the  sound  groove 
than  if  it  were  tightly  iDlaced  between  lugs 
25.     We  mention  this  feature  particularly 

40  as  we  note  that  in  a  late  Patent.  No.  991,1:24, 
where  the  stylus  pivot  pin  26  is  horizontal, 
a  small  spring  is  utilized  to  hold  the  stylus 
lever  against  one  of  the  lugs  25  and  to  there- 

by prevent  any  looseness  and  any  noise  aris- 
45  ing  from  that  looseness.  In  our  construc- 

tion gravity  effects  the  desired  result  rather 
than  a  spring. 

On  the  end  of  the  stylus  plate  a  pin  30  is 
placed  and  a  small  wire  31  encircles  the  pin 

50  and  passes  through  a  lug  32  in  the  rela- 
tively stationary  sound  box  10.  An  enlarge- 

ment 31''  on  the  end  of  the  wire  prevents  the 
stylus  j^late  from  moving  away  from  the 
sound  box  at  this  point  while  allowing  it  a 

55  certain  amount  of  movement  independently 
of  the  sound  box.  The  stylus  plate 
is  normally  held  in  the  position  shown 
by  means  of  a  spring  35  attached  at  36 
to    the    stylus    plate    and    on    the    opjjosite 

60  side  of  the  pivotal  point  pin  30.  Spring 
35  is  housed  within  a  small  tube  37 

and  normally  pulls  the  stylus  plate  in  the  di- 
rection indicated  in  Fig.  5,  thus  holding  the 

parts  in  the  position  shown  in  Fig.  6.     The 
65  pull  of  spring  35  is  sufficient  to  cause  wire 

31  to  be  pulled  straight  upwardly  into  the 
position  shown  in  Fig.  6  and  to  thereb}^  as- 

sist in  holding  the  stjdus  plate  in  its  correct   - 
position  as  I'egards  rotation  on  the  horizon- 

tal pivot  formed  by  pivot  screws  11  and  15.  jq 
This   aids   in   quickly   bringing   the   stylus 
plate  back  to  its  normal  position  whenever  it 
is  carried  out  of  that  position  by  the  action 
of  the  sound  groove  on  the  stylus ;  but  it  will 
be  seen  that,  when  the  stylus  plate  is  pushed  75 
back  toward  the  sound  box,  as  it  always  is 

when  the  stylus  is  in  engag-ement  with   ft 
record,  then  the  stylus  plate  is  free  to  move 
vertically  on  its  horizontal  pivot,  at  least  so 
far  as  the  action  of  spring  35  and  wire  31  is  go 
concerned ;  for  the  wire  is  then  loose  and  has 
no  tendency  to  draw  the  stylus  plate  to  its 
normal    middle    position.     But    there    is    a 
slight  tendency,  on  account  of  the  arrange- 

ment of  the  center  of  gravity  of  the  stylus  §5 
plate  below  its  horizontal  pivot,  to  bring  the 
stylus  point  back  to  its  normal  position  as 
regards  vertical  movement.     Thus,  while  a 
record  is  being  reproduced,  there  is  a  slight 
tendency,  although  sufficient,  to  bring  the  90 
stylus  point  to  its  normal  middle  position 
and  to  arrange  the  stylus  plate  on  the  sound 
box  in  its  normal  position;  while,  when  the 
record   is  removed   from  engagement   with 
the    stylus,    there    is    a    tendency    of    some  95 
greater  degree  exerted  by  spring  35  and  the 
action  of  wire  31  to  bring  the  stylus  plate 
and  st3dus  back  to  their  normal  positions. 
This  arrangement  has  this  advantage;  that 
the  stronger  jjositioning  force  is  rendered  100 
inactive  while  a  record  is  being  played  and 
that  there  is  consequently  no  great  tendency 
for   the   stylus   to    bear   disproportionately 
upon  either  the  upper  or  the  lower  edge  of 
the  sound  groove.  105 

As  one  of  the  requisites  for  efficient  ac- 
tion in  our  device  is  the  relative  immova- 

bility of  the  sound  box,  we  may  provide 
means  for  preventing  the  vibrations  of  the 
diaphragin  being  transmitted  to  the  box.  110 
This  is  most  conveniently  done  hj  increasing 
the  inertia  of  the  box  in  some  maimer,  pref- 

erably by  making  Ihe  box  or  some  attached 
parts  of  considerable  weight. 

In  the  soimd  box  we  have  shown  a  small  115 
brush  40  mounted  so  as  to  be  thrown  into 
engagement  with  the  record  when  the  stylus 
engages  the  same.  This  brush  cleans  the 
record  from  any  accumulated  dust  and 
causes  a  smoother  reproduction  than  other-  120 wise. 

We  have  described  a  peculiar  form  of 
mechanism  for  supporting  the  sound  box  so 
that  it  can  be  moved  to  and  from  a  record 

held  in  a  vertical  position.  Although  we  125 
have  found  this  form  and  construction  very 
convenient,  we  do  not  care  to  limit  ourselves 
to  this  mode  of  supporting  the  sound  box  or 
other  relatively  stationary  parts  of  the  re- 

producer.    ^-NTiat  we  do  wish  to  claim  is  our  ̂ ^^ 

jfell 
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general  structure  for  supporting  the  stylus, 
and  specifically  foi  supporting  the  stylus 
through  the  stylus  plate,  upon  the  sound 
box  or  other  relatively  stationary  parts  of 

5  the  reproducing  mechanism.  The  method 
of  mounting  the  stylus  upon  the  plate  is  old ; 
it  is  in  the  method  of  supporting  the  stylus 
plate,  irrespective  of  the  method  of  stylus 
mounting,     that     our     invention     resides. 

10  Broadly  speaking,  there  is  great  utility  in 
the  mere  mounting  of  the  stylus  plate  in  a 
vertical  plane;  so  that  it  moves  horizontally 
to  and  from  the  lecord.  The  pressure  ot 
the  stylus  point  against  the  record  is  caused 

15  solely  by  the  resilient  means  used  to  move 
the  stylus  plate  horizontally.  The  weight 
of  the  stjdus  plate  does  not  come  on  the  rec- 

ord at  all ;  and  for  this  reason  its  mass  may 
be  greatly  increased.    (In  the  ordinary  style 

20  of  repi'oducer  the  stylus  plate  is  termed  a 
"  floating  weight "  and  is  supported  by  the 
stylus  resting  on  the  record).  The  efficiency 
of  transmission  of  vibrations  from  the 

stylus  to  the  diaphragm  depends  largely  on 
25  the  non-participation  of  the  stylus  plate  in 

such  vibrations ;  in  other  words,  the  stylus 
plate  should  only  move  for  variations  in 
the  surface  of  the  record,  while  the  stylus 
should  individually,  with  relation  to  the  sty- 

30  lus  plate,  follow  the  full  variations  of  the 
sound  groove.  Immobility  of  the  stylus 
plate  with  reference  to  the  high  speed  sound 
vibrations  can  well  be  attained  by  increas- 

ing the  mass  of  the  stylus  plate;  and  our 
35  method  of  relieving  the  record  of  the  weight 

of  the  plate  enables  us  to  greatly  increase  its 
mass.  (This  cannot  be  done  in  the  usual  ar- 

rangement on  account  of  the  record  having 
to  bear  the  increased  weight.     In  the  usual 

40  arrangement  of  the  stylus  plate,  the  stylus 
I>late  mass  and  the  pressure  of  the  stylus  on 
the  record  are  inseparably  correlated — it  is 
impossible  to  increase  one  without  increas- 

ing the  other).     In  our  mechanism  the  pres- 
45  sure  of  the  stylus  point  on  the  record  is 

tyi^ically  determined  solely  by  the  tension  of 
a  spring;  this  may  be  varied  to  suit  condi- 

tions, while  the  stylus  plate  may  have  suffi- 
cient mass  that  its  inertia  may  make  it  rela- 

50  tively  stationary. 
Having     described     our     invention,     we 

claim : 
1.  A   device   of  the  character  described, 

comprising    a    relatively   stationary   sound 
55  box  having  a  diajDhragm  therein,  a  stylus 

plate  pivotally  mounted  on  the  sound  box 
to  have  pivotal  movement  in  horizontal  and 
vertical  planes,  the  center  of  gravity  of  the 
stylus  plate  being  arranged  below  the  piv- 

^®  otal  jioint  of  the  stylus  plate  on  the  sound 
box.  yielding  means  for  holding  the  stylus 
plate  horizontally  away  from  the  sound  box, 
and  a  stylus  niovably  mounted  on  the  stylus 
plate  and  projecting  horizontally  therefrom 
and  connected  with  the  diaphragm  in  the 

sound  box.  said  stylus  being  arranged  and 
moving  on  the  stylus  plate  approximately  in 
the  hoi'izontai  jalane  passing  through  the 
pivotal  point  of  the  stylus  plate  on  the 
sound  box.  ^g 

2.  A  device  of  the  character  described, 
comprising  a  relatively  stationary  sound 
box  having  a  diaphragm  therein,  a  stylus 
plate  pivotally  mounted  on  the  sound  box 

to  have  piA'otal  movement  in  horizontal  and  75 
vertical  planeo,  the  center  of  gravity  of  the 
stylus  plate  being  arranged  below  the  piv- 

otal point  of  the  stylus  plate  on  the  sound 
box,  yielding  means  for  holding  the  stylus 
plate  horizontally  away  from  the  sound  box,  go 
means  for  limiting  the  movement  of  the 
stylus  plate  away  from  the  sound  box,  and 
a  stylus  movably  mounted  on  the  stylus 
plate  and  projecting  horizontally  therefrom 
and  connected  with  the  diaphragm  in  the  35 
sound  box.  said  stylus  being  arranged  and 
moving  on  the  stylus  plate  approximately 
in  the  horizontal  plane  j^assing  through  the 
pivotal  point  of  the  stylus  plate  on  the 
sound  box.  90 

3.  A  device  of  the  character  described, 
comjDrising  a  relatively  stationary  sound 
box  having  a  diaphragm  therein,  a  pivot 
block  sui^ported  on  a  horizontal  axis  on  the 
sound  box,  said  horizontal  axis  extending  at  95 
right  angles  to  the  plane  of  the  diaphragm 
in  the  sound  box,  a  stylus  plate  arranged  in 
a    vertical    plane   adjacent    the   sound   box, 
pivot    members   arranged   along   a    vertical 
axis  on  the  stylus  plate  and  engaging  the  100 
pivot  block  to  allow  the  stylus  plate  a  move- 

ment relative  to  the  sound  box  about  both 
a  horizontal  and  a  vertical  axis,  the  stylus 
plate   being  arranged   on  one  side   of  said 
jDivot   block,   -i   weighted   extension   of   the  105 
stylus  plate  extending  on  the  other  side  of 
said    pivot    block,    the    arrangement    being 
such  that  the  center  of  gravity  of  the  stylus 
plate  and  its  extension  falls  approximately 
directly  beneath  the  horizontal  pivot  of  the  110 
pivot  block  oji  the  sound  box,  a  spring  at- 

tached to  the  sound  box  and  to  the  extension 
of  the  stylus  plate  and  tending  to  rotate  the 
stylus  plate  about  its  vertical  axis  and  to 
move  it  away  from  the  sound  box,  a  link  115 
loosely  engaging  with  the  stylus  plate  and 
connected  with  the  soimd  box  and  arranged 
in  the  horizontal  ])lane  determined  by  the 
horizontal    axis    of    the    stylus   plate   and 
adapted  to  limit  the  movement  of  the  stylus  120 
plate  away  from  the  sound  box,  a  stylus 
lever  pivotally  mounted  on  the  stylus  plate, 
a  stylus  carried  on  one  end  of  the  stylus 
lever,   and   connecting   means   between   the 
other  end  of  the  stylus  lever  and  the  dia-  125 
phragm  in  sound  box. 

4.  In  combination  a  reproducer  compris- 
ing a  relatively  stationary  sound  box  having 

a  diaphragm  therein,  a  pivot  block  support- 
ed on  a  horizontal  axis  on  the  sound  box,  130 
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said  horizontal  axis  extending  at  right  an- 
gles to  the  plane  of  the  diaphragm  in  the 

sound  box,  a  stylus  plate  arranged  in  a  ver- 
tical plane  adjacent  the  sound  box,  pivot 

members  arranged  along  a  A^ertical  axis  on 
the  stylus  plate  and  engaging  the  pivot 
block  to  allow  the  stylus  plate  a  movement 
relative  to  the  sound  box  about  both  a  hori- 

zontal and  a  vertical  axis,  the  stylus  plate 
being  arranged  on  one  side  of  said  pivot 
block,  a  weighted  extension  of  the  stylus 
plate  extending  on  the  other  side  of  said 
pivot  block,  the  arrangement  being  such  that 
the  center  of  gravity  of  the  stylus  plate  and 
its  extension  falls  approximatelj^  directly 
beneath  the  horizontal  pivot  of  the  pivot 
block  on  the  sound  box,  a  spring  attached 
to  the  sound  box  and  to  the  extension  of  the 
stylus  plate  and  tending  to  rotate  the  stylus 
plate  about  its  vertical  axis  and  to  move  it 
away  from  the  sound  box,  a  link  loosely  en- 

gaging with  the  stylus  plate  and  connected 
with  the  sound  box  and  arranged  in  the 
horizontal  plane  determined  by  the  horizon- 

25  tal  axis  of  the  stylus  plate  and  adapted  to 
limit  the  movement  of  the  st^dus  plate  away 
from  the  sound  box,  a  stylus  lever  pivotally 
mounted  on  the  stylus  plate,  a  stylus  car- 

ried on  one  end  of  the  stylus  lever,  connect- 
ing means  between  the  other  end  of  the 

stylus  lever  and  the  diaphragm  in  sound 
box,  and  a  brush  mounted  on  the  sound  box 
to  engage  a  sound  record  when  engaged  by 
the  stylus. 

5.  A  device  of  the  character  described, 
comprising  a  frame,  a  stylus  plate  pivotally 
mounted  thereon  to  have  movement  in  both 
horizontal  and  vertical  ]Dlanes,  the  center  of 
gravity  of  the  stylus  plate  being  below  the 
pivotal  support  thereof,  a  stylus  mounted 
on  the  plate  and  projecting  its  point  hori- 

zontally, yielding  means  for  moving  the 
stylus  plate  horizontally,  and  a  link  extend- 

ing horizontally  between  the  frame  and  the 
stylus  i^late  and  loosely  connected  to  both 
the  frame  and  plate. 

30 
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6.  A  device  of  the  character  described, 
comprising  a  relatively  stationary  sound  box 
having  a  vibratorv  member  therein,  a  ver- 

tically arranged  stylus  plate,  a  universal  50 
pivot  on  which  the  stylus  plate  is  balanced, 
the  stylus  plate  normally  moving  to  and 
from  the  sound  box  in  a  horizontal  plane 
about  the  pivot,  a  stjdus  mounted  on  the 
plate  to  move  horizontally  thereon,  and  55 
connection  between  the  stylus  and  the  vibra- 

tory member. 
7.  A  device  of  the  character  described, 

comprising  a  relatively  stationary  sound 

box  having  a  vibratory  member  thei'ein  a  60 
vertically  arranged  stylus  plate,  a  universal 
pivot  on  which  the  stylus  plate  is  balanced, 
the  stylus  jDlate  normall^^  moving  to  and 
from  the  sound  box  in  a  horizontal  plane 
about  the  pivot,  a  stylus  mounted  on  the  65 
plate  to  move  horizontally  thereon,  connec- 

tion between  the  stylus  and  the  vibratory 
member,  and  resilient  means  moving  the 

stylus  jDlate  about  the  pivot  and  in  a  direc- 
tion away  from  the  sound  box.  70 

8.  A  device  of  the  character  described, 
comprising  a  relatively  stationary  sound  box 
having  a  vibratory  member  therein,  a  stylus 
plate  mounted  on  the  side  of  the  sound  box 
to  have  universal  movement  thereon,  the  75 
center  of  gravity  of  the  stylus  plate  being 
below  its  point  of  support,  a  st^ylus  mounted 
on  the  stylus  plate  to  move  horizontally 
thereon  to  and  from  the  sound  box,  a  con- 

nection between  the  stylus  and  the  vibra-  80 
tory  member,  and  resilient  means  to  move 
the  stylus  phrte  horizontally  from  the  sound 
box. 

In  witness  that  we  claim  the   foregoing 
we  have  hereunto  subscribed  our  names  this  85 

8th  day  of  June  1911. 
HARRY  T.  SCOTT. 
LEO  J.  PATTERSON. 

Witnesses : 
James  T.  Bakicelew, 
Elwood  H.  Barelei^ew. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  August  15,  1911.     Serial  No.  644,196. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Hakry  T,  Scott  and 

Leo  J.  Patterson,  citizens  of  the  United 
States,  residing  at  Los  Angeles,  in  the 

5  count}!'  of  Los  Angeles,  State  of  California, 
have  invented  new  and  useful  Improvements 
in  Automatic  Phonographs,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  improvements  in 
10  our  former  devices,  set  forth  in  our  applica- 

tions Serial  Nos.  (505.881  and  G20.S9-2,  filed 
February  1st,  1911  and  May  27th,  1911,  re- 

spectively; and  particularh'^  to  a  novel  mode 
of  securing  the  motion  of  the  record  carry- 

15  ing  mandrel. 
Whereas  in  both  our  former  inventions 

there  has  been  utilized  a  screw  feed  for  the 
mandrel  shaft,  with  various  appurtenances 
for  controlling  tliis  feed,  in  the  present  ma- 

20  chine  we  provide  for  feeding  the  mandrel 
shaft  by  differential  screw  action  on  the 
shaft  itself.  As  will  be  seen  from  the  fol- 

lowing specification,  the  mechanism  for  ac- 
complishing this  feeding  action  is  very  sim- 

25  pie  in  its  elements  and  combination,  and 
each  of  the  elements  is  of  such  design  that 
the  machine  is  less  liable  to  wear,  particu- 

larly having  no  small  wearing  parts. 
In  the  invention  as  now  constituted,  there 

30  is  first  provided  a  mandrel  shaft  situated  in 
vertical  bearings  so  as  to  be  rotatable  and 
longitudinally  translatable,  a  suitable  screw 
thread  being  cut  on  the  out.side  of  the  man- 

drel shaft.     A  rotatable  nut  engages  with 
35  the  shaft  thread  so  that,  bj^  rotation  of  this 

nut,  the  shaft  may  be  either  raised  or  low- 
ered, according  to  the  direction  of  rotation. 

Means  are  provided  for  rotating  the  nut  and 
the  shaft  at  differential  speeds,  and  for  stop- 

40  ping  and  starting  the  rotation  of  the  nut  and 
shaft  at  different  points  in  the  operation  of 
the  machine.  The  direction  of  the  mandrel 
screw  thread  in  the  present  machine  is  such 
that,  to  feed  the  mandrel  shaft  downwardly 

45  by  the  differential  action,  the  nut  must  be 
rotated  slightly  faster  than  tlie  shaft  itself; 
but  it  will  be  seen  that,  by  suitable  arrange- 

ments, this  differential  action  might  be  ex- 
actly reversed.     For  driving  the  nut  a  sim- 

50  pie  gear  mechanism  is  provided  connecting  : 
the  nut  with  a  sleeve  rotating  about  tlie  | 
shaft.    This  sleeve  is  loosely  mounted  on  the  i 

shaft  and  is  rotatably  connectible  to  the 
shaft  through  the  means  of  another  sleeve 
loosely  keyed  to  the  shaft  and  .slidable  there-  55 
on,  the  two  sleeves  having  co  -  engaging 
means  which  ma}^  be  slid  into  or  out  of  en- 

gagement. The  gears  connect  the  first  men- 
tioned sleeve  with  the  nut  in  such  manner 

that  the  nut  travels  slightly  faster  than  the  60 
sleeves;  and  arrangements  are  made  for 
shifting  these  gears  so  as  to  tlirow  them  out 
of  mesh  and  stop  the  rotation  of  the  nut  en- 

tirely. The  .sleeve  rotates  constantly,  being 
driven  directly  from  the  fly-wheel  of  the  65 
machine  which  is  driven  by  a  suitable  motor. 

The  nut  and  shaft  rotate  in  the  same  di- 
rection; so  that  it  will  be  seen  that,  if  the 

arrangement  is  such  that  when  the  nut  alone 
is  revolving  the  shaft  is  moved  downwardly,  70 
when  the  shaft  alone  revolves  in  the  same  di- 

rection it  will  be  moved  ujiwardly.  The 
rate  of  these  movements  will  depend  entirely 
upon  the  speed  of  rotation  of  the  nut  and 
.shaft  and  the  pitch  of  the  screw  thread;  and  75 
the  pitch  is  made  sufficiently  coarse  to  cause 
the  movement  of  the  shaft  at  a  compar- 

atively^ high  speed  when  either  the  nut  or 
the  shaft  is  rotated  alone.  But  when  the  nut 

and  shaft  are  rotated  together,  the  differen-  80 
tial  action  causes  the  slow  downward  move- 

ment of  the  shaft  while  it  is  rotated;  and  it 

is  during  this  movement  that  the  reproduc- 
ing mechanism  is  thrown  into  engagement 

with  the  record  to  follow  its  sound  groove.  85 
Thus,  considered  in  a  broad  manner,  the 
operation  of  the  device  is  as  follows :  Mech- 

anism controlled  by  the  shaft  when  in  its 
lowermost  position  causes  the  shaft  to  begin 
rotating.  This  immediately  screws  the  shaft  90 
upwardly  until  it  reaches  its  uppermost  po- 

sition. Mechanism  controlled  by  the  posi- 
tion of  the  shaft  at  its  uppermost  point 

causes  tlie  nut  to  begin  revolving  and  the 
shaft  is  then  moved  down  differentially  95 
while  it  is  rotated.  When  the  shaft  has 
moved  downwardly  through  a  portion  of  its 
downward  motion  and  the  record  on  the 

mandrel  has  completely  passed  by  the  repro- 
ducing mechanism,  mechanism  is  engaged  100 

by  the  shaft  to  stop  the  rotation  of  the  shaft, 
the  nut  alone  continuing  in  rotation.  This 
causes  the  quick  downward  motion  of  the 
shaft  to  its  original  positon.     Means   are 
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also  provided  for  automatically  feeding  tlie 
record  carrying  table  and  for  moving  the 
reproducer  into  and  out  of  engagement  with 
a  record;  but  these  means  do  not  enter 

5  broadly  into  the  combination,  entering  only 
specifically  when  the  mechanical  details  are 
considered. 

In  the  accompanying  drawings :  Figure  1 
is  a  perspective  view  showing  the  arrange- 

1Q  ment  of  the  improved  machine  in  a  case. 
Fig.  2  is  a  vertical  central  section  of  the  en- 

tire mechanism.  Fig.  3  is  an  enlargement  of 
certain  portions  shown  in  Fig.  2.  Fig.  4  is  a 
horizontal  cross  section  taken  on  line  4 — 4  of 

15  Fig.  3.  Fig.  5  is  a  vertical  section  taken  on 
line  5 — 5  of  Fig.  4.  Fig.  6  is  a  segmental 
plan  view,  with  parts  in  section,  showing  the 
arrangement  of  the  top  of  the  record  carry- 

ing table  and  the  registering  means  therefor. 
20  Fig.  7  is  an  enlarged  fragmentary  section 

taken  on  line  7 — 7  of  Fig.  2.  Fig.  8  is  a  hori- 
zontal section  taken  on  line  8 — 8  of  Fig.  3. 

Fig.  9  is  a  horizontal  section  taken  on  line 
9 — 9  of  Fig.  3.    Fig.  10  is  a  central  vertical 

25  section  of  the  nut  which  engages  the  screw 
thread  of  the  mandrel  shaft. 

In  the  drawings  5  designates  a  suitable 
case  having  a  cover  6  beneath  which  record 
carrying  table  7  is  mounted,  record  8  being 

30  placed  in  pocket  9  as  in  the  devices  of  the 
former  applications  above  referred  to.  This 
record  carrying  table  is  mounted  on  an  up- 

right table  shaft  10  which  is  mounted  in 
bearings  11  and  12  in  main  frame  13  of  the 

35  machine.  Frame  13  is  of  the  general  rec- 
tangiilar  form  illustrated  in  Fig.  2  and  is 
secured  to  the  case  5  in  any  suitable  man- 

ner. Shaft  10  is  so  mounted  that  it  is  freely 
revoluble  about  its  vertical  axis  to  turn  the 

40  table  to  present  any  particular  record  oppo- 
site the  reproducing  mechanism  15.  This 

reproducing  mechanism  is  mounted  on  a  ver- 
tical shaft  16  in  such  a  manner  that  the 

turning  of  the  shaft  will  cause  the  move- 
46  ment  of  the  mechanism  toward  or  away 

from  a  record  8  carried  on  mandrel  17  of 
the  machine.  Mandrel  17  is  mounted  on  the 
upper  end  of  mandrel  shaft  18  mounted  in 
bearings  19  and  20  in  frame  13.    This  man- 

50  drel  shaft  is  revoluble  and  vertically  mov- 
able along  its  longitudinal  vertical  axis  and 

is  provided  with  a  screw  thread  21  through- 
out a  considerable  portion  of  its  length.  It 

also  is  provided  with  a  key-way  22. 
55  Mounted  around  mandrel  shaft  18  and 

situated  in  a  bearing  25  in  the  lower  part  of 
frame  13  is  a  fly-wheel  26.  This  fly-wheel 
is  driven  by  any  suitable  means,  such  as  a 
belt  27  from  a  small  motor  28  mounted  on  a 

60  heavy  fram^e  29  which  extends  across  the 
case  and  is  of  such  weight  as  to  efficiently 
absorb  any  of  the  motor  vibrations  and  thus 
reduce  to  a  minimum  all  noise  within  the 

case.    Fly-wheel  26  has  no  direct  rotational 
65  connection    with   mandrel    shaft   18:    it   is 

75 

merely  placed  around  the  shaft  on  account 
of  the  convenience  of  this  location.  Situ- 

ated directly  above  the  fly-wheel  26  is  a  sleeve 
30,  loosely  engaging  the  shaft  and  having 
gear  teeth  31  thereon.  This  sleeve  30  is 
driven  through  the  medium  of  an  arm  32 

which  engages  a  notch  ZZ^  in  the  fly-wheel, 
the  sleeve  and  gear  teeth  being  thus  driven 
directly  with  the  fly-wheel.  This  sleeve  has 
no  direct  rotational  connection  with  the 
shaft,  its  connection  Avith  the  shaft  being 
through  the  medium  of  another  sleeve  33 
provided  with  a  key  34  which  engages  in 
key-way  22  of  mandrel  shaft  18,  the  two 
sleeves  being  provided  with  co-engaging  „„ 
means  35  causing  the  revolution  of  sleeve  33 
from  sleeve  30.  In  the  position  shown  in 
the  drawings  sleeve  33  is  shown  in  its  upper 
position  so  that  it  does  not  engage  at  all 
with  sleeve  30.  In  this  position  the  sleeve  g^ 
33  and  the  mandrel  shaft  will  not  be  rotated, 
sleeve  30  rotating  alone.  The  means  for 
raising  sleeve  33  and  for  allowing  it  to  drop 

into  engagement  with  sleeve  30  will  be  here- inafter explained.  gg 
Located  alongside  mandrel  shaft  18  is  a 

counter  shaft  40  mounted  in  suitable  bear- 
ings 41  and  42.  This  shaft  is  both  rotatable 

and  slidable  and  carries  on  its  lower  end  a 
gear  43  which  engages  with  gear  teeth  31  of  95 
sleeve  30  when  gear  43  is  in  its  upper  po- 

sition ;  but  when  the  gear  43  is  moved  down- 
wardly it  will  move  out  of  engagement  with 

gear  teeth  31  and  the  rotation  of  gear  43 
and  shaft  40  will  cease.  Directly  above  bear-  iqo 
ing  41  a  large  and  small  gear  45  and  46  are 
mounted  together  on  a  sleeve  47  loosely 
mounted  on  shaft  40.  Gear  45  also  meshes 
with  teeth  31  of  sleeve  30  and  gear  46  drives 
a  gear  48  which  is  a  portion  of  the  mecha-  105 
nism  for  automatically  feeding  the  record 
carrying  table.  This  mechanism  will  be 
later  explained.  Above  bearing  42  of  shaft 

40  another  gear  50  is  moimted  in  an  inde- 
pendent bearing  51.  Gear  50  is  not  of  the  no 

same  diameter  and  number  of  teeth  as  gear 
43,  being,  in  this  case,  of  slightly  larger 
diameter  and  having  a  larger  number  of 
teeth.  This  gear  50  meshes  with  gear  teeth 
52  on  nut  53;  and  the  diameter  of  teeth  52  115 

being  the  same  as  that  of  teeth  31,  it  follows 
that  the  center  of  gear  50  will  be  slightly 
farther  from  the  center  of  mandrel  shaft 
18  than  is  the  center  of  gear  43.  Thus,  as 
gear  43  is  directly  mounted  on  shaft  40,  the  120 
center  of  gear  50  must  be  set  slightly  eccen- 

tric to  the  center  of  shaft  40,  and  this  is 
most  conveniently  done  by  providing  the 
gear  50  with  an  independent  bearing.  The 
driving  means  provided  between  the  gear  50  125 
and  the  shaft  40  are  shown  ])articularly  in 
Figs.  3  and  8.  A  disk  55  is  slidably  keyed 
to  shaft  40  (so  as  to  allow  the  longitudinal 
movement  of  the  shaft,  as  will  be  herein- 

after explained)   and  this  disk  is  provided  130 
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with  a  slot  and  a  hole  56  and  57  and  with 

which  pins  58  engage,  the  pins  being  rigidly 
mounted  on  gear  50.  The  slot  56  and  hole 
57  provide  accommodation  for  the  eccentric 

5  movement  of  the  gear  and  the  disk  while 
they  also  provide  for  the  driving  of  the  gear 
from  the  disk  in  a  practically  uniform  man- 

ner. It  will  be  understood  that  this  arrange- 
ment is  only  one  of  several  possible  arrange- 

10  nients  for  obtaining  a  differential  drive  be- 
tween sleeve  30  and  nut  53.  In  the  pi-esent 

instance,  it  is  desired  during  the  diffei'ential 
movement  of  the  shaft  to  move  it  down- 

wardly -2^  of  an  inch  for  each  revolution. 
15  The  screw  thread  21  in  the  shaft  has  a  one- 

half  inch  pitch,  so  that  nut  53  is  necessarily 
rotated  y^  times  faster  than  sleeve  30  and 
shaft  18.  If  the  pitch  of  the  thread  in  the 
mandrel  shaft  be  changed,  then  the  differen- 

20  tial  speed  between  the  sleeve  and  nut  may 
be  changed.  This  differential  speed  rests 
entirely  on  the  proportioning  of  the  connect- 

ing gears;  ancl  it  is  conceivable  that  the 
sizes  of  the  four  different  gears  might  be 

25  so  ari'anged  with  suitable  niunbers  of  teeth 
so  that  gear  50  could  be  directly  mounted  on 
shaft  40.  In  this  case  it  would  probably 
be  difficult  to  obtain  a  differential  speed  of 
y^  but,  taking  for  instance  that  a  differen- 

30  tial  speed  of  -^V  could  be  easily  obtained, 
the  screw  thread  in  the  mandrel  shaft  could 

be  so  pitched  that  tlie  shaft  would  be  moved 
downwardly  ̂ oij"  of  an  inch  for  each  revo- 

lution thereof.     It   is  onh'^  on   account  of 
35  convenience  as  to  size  of  gears  and  as  to 

pitch  of  the  screw  thread  that  the  present 

ari'angement  is  adopted. 
The  means  for  sliding  the  counter  shaft 

40  is  comprised  in  a  leverage  mechanism  ar- 
40  ranged  above  frame  13  and  operated  by  a 

collar  60  secured  on  the  mandrel  shaft  im- 
mediately below  record  mandrel  17.  Collar 

60  on  reaching  the  position  shown  in  the 
drawings  contacts  with  lever  61  which   is 

45  ])ivcted  at  62   to  the   frame.     Lever  61   is 
normally  supported  in  the  position  shown 
by  a  spring  63.     The  upper  end  of  shaft  40 
is  pivotally  connected  at  64  to  lever  61  so  , 
that,  when  the  lever  is  moved  downwardly, 

50  tlie  shaft  will  be  moved  downwardly  to  move  | 
gear  43  out  of  engagement  with  gear  teeth 
31.     VHien  this  movement  has  been  accom- 

plished, the  lever  61  is  held  in  it^  lowermost 
pcsition  agaiiist  the  pressure  of  spring  63 

55  by  means  of  a  catch  70  which  engages  ever 
the  upper  surface  of  a  collar  71  on  a  rod  72 
attached  to  the  end  of  lever  61.  Catch  70 
is  formed  on  the  end  of  a  sliding  rod  73 
pressed  by  a  s])ring  74  into  engagem.ent  with 

60  rod  72  and  collar  71.  A  lever  75  pivoted  at 
76  to  frame  13  provides  means  for  pulling 
catch  70  back  out  of  engagement  with  col- 

lar 71  and  for  allowing  spring  63  to  then 

move  IcA-er  61  and  shaft  40  upwardly  to  the 
65  position  shown  in  Fig.  3.     This  lever  75  ex- 

tends downwardly  as  is  shown  in  Fig.  2  and 
is  connected  by  an  adjustable  connecting 
rod  76^  to  a  short  arm  77  mounted  on  an 
upright  shaft  78.  This  is  shown  in  detail 
in  Fig.  7.  Also  mounted  on  shaft  78  is  an  70 
arm  79  having  a  member  80  on  its  end  with 
which  a  collar  81  mounted  on  the  lower  end 
of  mandrel  shaft  18  is  adapted  to  engage 
when  the  mandrel  shaft  is  in  its  uppermost 
position.  AYlien  the  mandrel  shaft  reaches  75 
this  upiDermost  position  this  collar  81  en- 

gages with  member  80  and  pushes  it  away 
from  the  shaft  in  the  direction  indicated  in 
Fig.  7.  This  rotates  arm  77  and  moves 
connecting  rod  76  longitudinally,  causing  gO 
the  movement  of  lever  75  in  the  direction 
indicated  in  Figs.  2  and  3.  This  causes  the 
withdrawal  of  catch  70  and  allows  shaft  40 
and  gear  43  to  move  upwardly  under  the 
impulse  of  spring  63.  This  again  places  35 
gear  43  in  engagement  with  gear  teeth  31 
of  sleeve  30. 

As  before  explained,  gear  48  is  driven 
from  gear  46,  gear  46  being  of  sufficient 
width  to  mesh  with  gear  48  when  the  gear  90 
48  is  raised  from  the  position  shown  through 
a  distance  about  equal  to  its  own  width. 
Gear  48  is  loosely  mounted  on  a  slidable 
shaft  90  between  two  collars  91,  so  that  the 
gear  may  revohe  on  the  shaft  and  may  be  95 
raised  and  lowered  by  moving  the  shaft 
vertically.  This  shaft  is  mounted  in  suit- 

able bearings  92  and  is  raised  bv  the  mech- 
anism about  to  be  described,  being  lowered 

by  its  own  weight.  A  yoke  93  is  attached  loo 
to  the  lower  end  of  shaft  90,  this  yoke  being 
for  the  purpose  of  passing  around  the  edge 
of  fly-wheel  26.  and  the  lower  end  of  the 
yoke  is  again  attached  to  a  rod  94  which 
passes  downwardly  to  the  lower  part  of  the  105 
mechanism  and  rests  in  a  ciip  95  on  the  end 
of  a  small  lever  96  pivoted  at  97  to  a  bracket 
which  rests  on  the  case  5.  The  other  end  98 
of  the  lever  is  in  the  position  to  be  pressed 
downwardly  bv  the  lower  end  of  mandrel  110 
shaft  18  when  the  mandrel  shaft  reaches  its 

lowermost  position,  so  that  rod  94  and  shaft 
90  and  gear  48  are  moved  upwardly  when 
the  mandrel  shaft  reaches  its  lowermost  po- 

sition, as  is  shown  in  Fig.  5.  Mounted  on  115 
the  upper  face  of  gear  48  is  a  driving  pin 

100.  A  ratchet  arm  101  projects  OA-er  the 
upper  face  of  gear  48  and  is  adapted  to  be 
moved  in  the  direction  indicated  in  Fig.  4 
when  engaged  by  the  driving  pin  100.  The  120 
ratchet  arm  can  only  be  engaged  by  the  pin 
when  the  gear  48  is  in  its  uppermost  posi- 

tion, for  when  the  gear  48  is  lowered  the 
driving  pin  100  will  pass  beneath  the  ratchet 
arm.  The  ratchet  arm  is  hinged  at  102  so  125 
that  its  end  may  rise  when  pin  100  should 
happen  to  be  raised  directly  under  the  end 
of  the  arm.  thus  obviating  any  liability  of 
breakage  of  any  parts.  Ratchet  arm  101  is 
provided  with  a  sleeve  103  which  loosely  en-   130 
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circles  table  shaft  10  directly  below  bearing 
11.  A  pawl  104  pivotally  mounted  on 
ratchet  arm  101  engages  with  the  teeth  of 
ratchet  wheel  105  rigidly  mounted  on  shaft 

5  10.  The  number  of  teeth  in  ratchet  wheel 
105  corresponds  to  the  number  of  record 
pockets  in  the  record  carrying  table;  and 
the  arrangement  is  such  that  the  pin  100 
imparts  to  arm  101  a  sufficient  movement  to 

10  move  the  record  carrying  table  through  the 
distance  corresponding  to  the  distance  be- 

tween adjacent  record  pockets,  bringing  suc- 
cessive records  opposite  the  reproducing 

mechanism.     The  means  for  registering  the 
15  table  exactly  in  position  after  it  has  been 

fed  through  an  appropriate  portion  of  a 
revolution  is  shown  particularly  in  Fig.  6. 
The  rim  of  the  table  is  provided  with  a  plu- 

rality   of    properly    spaced    apertures    110 
20  which  are  engageable  by  a  spring  pressed 

ball  111  mounted  at  a  convenient  j)oint  on 
case  5.  The  spring  pressed  ball  is  mounted 
in  the  end  of  a  tube  112  and  a  spring  113 
forces  it  resiliently  into  engagement  with 

25  the  apertures.  "Wlien  the  table  is  fed,  the engagement  of  the  ball  with  an  aperture  is 
sufficient  to  stop  the  table  exactly  in  posi- 

tion; while  the  resistance  imposed  is  easily 
overcome  by  the  force  with  which  the  ratchet 

30  mechanism  operates. 
On  ratchet  arm  101  there  is  arranged  a 

shoulder  120  which  engages  with  a  lug  121 
on  a  small  frame  122  just  as  the  ratchet 
arm  passes  through  the  last  portion  of  its 

35  movement  and  just  as  the  table  is  coming 
into  its  correct  position.  This  causes  the 
frame  122  to  move  in  the  direction  indi- 

cated in  Fig.  4  and  causes  a  rod  1 23  to  move 
in   the  same   direction,  this  rod   being  at- 

40  tached  to  the  frame  122.  Rod  123  is  nor- 
mally pressed  in  the  direction  opposite  to 

that  indicated  by  a  spring  124.  A  yoke 
member  125  serves  to  pass  the  connection 
of  rod  123  around  the  counter  shaft  40  and 

45  rod  123''  practically  forms  a  continuation 
of  rod  123  on  the  other  side  of  the  counter 

shaft.  The  end  of  this  rod  123^  engages 
with  a  spiral  groove  126  in  the  periphery 
of  sleeve  33.      This  groove  126  is  so  made 

50  that,  when  rod  123*^  is  allowed  to  be  spring 
pressed  against  the  sleeve  33,  the  end  of 
the  rod  will  drop  into  the  spiral  groove 
and  the  rotation  of  the  sleeve  will  then  cause 

the  sleeve  to  rise  and  to  disengage  the  co- 
55  engaging  means  35  and  thus  to  sever  its 

rotational  connection  with  sleeve  30.  When 
this  occurs,  shaft  18  also  ceases  rotation  as 
it  is  keyed  to  sleeve  33.  Rod  123  is  pre- 

vented from  moving  in  the  direction  oppo- 
60  site  to  that  indicated,  in  the  direction  t-) 

allow  ends  123*  to  engage  with  the  spiral 
groove  126,  by  means  of  two  detents  130 
and  131  engaging  with  notches  132  and  133, 
respectively.     Detent  131  is  formed  on  the 

65  end  of  a  rod  134  which  is  loosely  connected  i 

through  a  slot  and  pin  135  and  136  with 
lever  61,  so  that,  when  lever  61  is  in  its 

lower  position,  the  detent  131  maj?^  drop 
into  notch  133  when  the  notch  passes  under 
the  detent.  Detent  130  is  formed  on  the  70 
upper  end  of  a  rod  137  which  is  normally 
pressed  upwardly  by  a  spring  138,  so  that 
detent  130  will  engage  notch  132  whenever 
notch  132  passes  above  it.  The  lower  end 
of  rod  137  is  connected  to  the  end  of  a  lever  75 
139  pivoted  at  140  to  the  under  side  of 
frame  13  and  having  a  dej^ending  portion 

139^  whose  lower  end  is  adapted  to  be  en- 
gaged by  collar  81  when  the  collar  reaches 

the  position  shown  in  dotted  lines  in  Fig.  2.  go 
The  outward  movement  of  end  139*  of  the 
lever  causes  the  downward  movement  of 
the  end  connected  to  rod  137  and  pulls  the 
rod  downwardly  against  the  pressure  of 
spring  138  and  releases  detent  130  from  35 
notch  132. 

Having  described  in  the  main  the  mecha- 
nism of  the  present  machine,  we  Avill  now 

proceed  to  describe  its  operation,  adding 
the  description  of  the  few  remaining  parts  90 

as  the  description  of  the  operation  pro- 
gresses. Starting  with  the  mandrel  shaft 

in  the  position  shown,  and  moving  down- 
wardly, it  will  be  seen  that  lever  61  will 

first  be  pressed  downwardly,  moving  shaft  95 
40  doAvnwardly  and  moving  gear  43  out  of 
engagement  with  gear  teeth  31.  This  will 
immediately  stop  the  rotation  of  shaft  40 
and  will  therefore  stop  the  rotation  of  nut 
53.  Nut  53  has  spiral  ribs  53*  which  en-  loO 
gage  with  the  screw  thread  of  the  shaft  and 
the  continued  rotation  of  the  shaft  will 
cause  its  movement  when  the  nut  is  station- 

ary. But,  with  the  machine  in  the  position 
shown,  the  shaft  is  not  rotated,  the  sleeve  105 
33  having  been  raised  out  of  engagement 
with  the  sleeve  30.  Consequently,  as  soon 
as  gear  43  is  disengaged  from  gear  teeth 
31,  the  mandrel  shaft  will  cease  its  down- 

ward motion.  At  the  same  time,  when  com-  no 
ing  to  its  lowermost  position,  the  lower  end 
of  the  shaft  engages  with  the  end  98  of  lever 
96  and  causes  the  upward  movement  of 
shaft  90  and  gear  48.     This  causes  feed  pin 
100  to  come  into  contact  with  ratchet  arm  115 
101  which  immediately  causes  the  rotation 
of  the  record  carrying  table  through,  in 
this  case,  -^  of  a  revolution.  Just  as  the 
table  comes  to  its  final  position,  the  rod  123 
is  drawn  in  the  direction  indicated  in  the  120 
manner  hereinbefore  explained.  Arm  61 
being  in  its  lowermost  position,  detent  131 
is  allowed  to  drop  into  notch  133  and  detent 
130  is  also  forced  up  into  notch  132  by  the 

action  of  its  spring  138.  Rod  123*  is  thus  125 Avithdrawn  from  sleeve  33  and  the  sleeve 
allowed  to  drop  and  to  engage  with  sleeve 
30  which  is  constantly  rotated.  This  im- 

mediately starts  the  rotation  of  shaft  18; 
but  nut  53  is  stationary,  as  gear  43  is  still  130 
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in  its  lowermost  position,  being  held  in  this 
position  by  the  engagement  of  detent  TO 
with  collar  71.  The  rotation  of  shaft  18 
in  the  direction  indicated  thus  causes  the 

c  quick  upward  movement  of  the  shaft. 
When  the  shaft  reaches  its  uppermost  posi- 

tion the  detent  70  is  withdrawn  from  collar 
71  and  the  lever  61  is  allowed  to  be  moved 
upwardly  imder  the  pressure  of  spring  G3. 

^Q  This  immediately  moves  the  gear  43  up  into 
engagement  with  gear  teeth  31,  thus  start- 

ing the  rotation  of  nut  53.  Xut  53  is  ro- 
tated slightly  faster  than  the  shaft,  so  that 

the  shaft  is  immediately  fed  downwardly 
j5  by  the  differential  action.  At  the  same  time 

the  reproducer  is  let  into  engagement  with 
the  record  carried  by  the  mandrel  17  by  a 
means  which  will  be  hereinafter  explained. 
AVhen  the  mandrel  has  moved  downwardly 

20  through  a  distance  corresponding  to  the 
length  of  the  sound  groove  portion  of  the 
record,  and  has  carried  all  of  the  sound 
groove  past  the  reproducing  point  of  the 
reproducing  mechanism,  then  the  collar  SI 

25  on  the  lower  end  of  the  shaft  engages  with 
the  end  139^  of  lever  139  and  causes  the 
withdrawal  of  detent  130  from  notch  132. 

Detent  131  having  been  previously  with- 
drawn by  the  upward  motion  of  lever  61, 

30  the  rod  123^  is  allowed  to  move  into  engage- 
ment with  spiral  groove  126  and  the  rota- 

tion of  sleeve  then  immediately  raises  it  to 
the  position  shoAvn  in  Fig.  3.  The  nut  53 
continues  to  revolve  and  thus  to  fcrce  the 

35  shaft  18  downwardly  until  it  reaches  the 
position  shown  in  Fig.  3,  when  the  whole 
above  described  operation  is  repeated.  The 
utility  of  detent  131  is  this,  that,  on  the  up- 

ward movement  of  the  mandrel  shaft,  the  col- 
40  lar  81  will  engage  with  the  end  139''  of  lever 

139  and  will  pull  detent  130  out  of  engagement 
with  its  notch  132 ;  biit  it  is  not  desired  to  allow 

rod  123''  to  enter  the  spiral  gi'oove  126  at 
that  time;   and  lever  61  being  in  its  lower- 

45  most  position  while  the  shaft  is  moving 
upwardly,  the  detent  131  will  then  prevent 
the  movement  of  rod  123*  into  the  spiral 
groove.  Detent  130  will  inmiediately  move 
back  into  its  notch  132  when  the  collar  81 

50  has  passed  the  lever  end  139"  and  will  hold 
the  rod  123"  from  movement  into  the  spiral 
groove  when  detent  131  is  Avithdrawn  by 
the  upward  movement  of  lever  61  when  the 
shaft  reaches  its  uppermost  position. 

55  The  means  for  moving  the  reproducing 
mechanism  is  comprised  in  a  spring  150 
Avhicli  tends  to  rotate  shaft  16  in  the  direc- 

tion indicated  and  in  a  means  for  holding 
the  shaft  from  rotation  in  that  direction  ex- 

eo  cept  at  the  times  when  desired.  To  the 
lower  end  of  shaft  16  is  attached  an  arm 
151  whose  end  engages  with  a  collar  152  on 

sleeve  33  and  haA'ing  a  conical  upper  sur- 
face.   T\lien  sleeve  33  moves  upwardly,  this 

66  collar  is  moved  in  under  the  end  of  arm  151 

and  causes  tlie  rotation  of  shaft  16  in  the 
direction  opposite  to  that  indicated.  Sleeve 
33  moves  upwardly  immediately  a  record 
has  completely  passed  by  the  reproducing 
mechanism,  and  so  by  this  movement  the  70 
reproducing  mechanism  is  moved  away  from 
the  record  immediately  the  record  has  been 
completely  reproduced;  but  the  sleeve  33 
moves  downward^  again  when  the  mandrel 
shaft  reaches  its  lowermost  position,  and  it  75 
is  not  desired  to  irove  the  reproducing 
mechanism  into  engagement  with  the  record 
imtil  the  record  has  been  completeh^  raised 
to  its  uppermost  position;  in  other  words, 
until  the  mandrel  shaft  has  again  reached  80 
its  uppermost  position.  This  is  accom- 

plished bj'^  means  of  a  collar  loo  on  shaft  40 
which  engages  with  an  arm  156  also  mount- 

ed on  the  lower  end  of  reproducer  shaft  16 
and  holds  the  reproducer  shaft  against  ro-  85 
tation  in  the  direction  indicated  imtil  shaft 
40  moves  upwardly  when  the  mandrel  shaft 
reaches  the  uppermost  end  of  its  stroke. 
Shaft  40  moves  downwardly  upon  mandrel 
shaft  IS  reaching  its  lowermost  position;  90 
while  sleeve  33  does  not  move  upwardly  un- 

til the  mandrel  shaft  has  reached  its  lower- 
ii'ost  position  and  the  feeding  operation  has 
completely  taken  place.  Consequently,  col- 

lar 155  will  catch  arm  156  and  hold  it  in  the  95 
position  shown  in  Fig.  3  before  sleeve  33 
moves  downwardly  and  allows  arm  151  to 
move  inwardly.  The  reproducer  shaft  will 
thus  be  held  from  rotation  in  the  direction 
indicated  from  the  time  the  record  has  been  100 

completely  played  till  the  time  another  rec- 
ord has  been  raised  to  its  uppermost  posi- 
tion ready  for  reproduction. 

In  Figs.  2  and  3  we  have  shown  a  means 
of  supplving  oil  to  the  various  mechanisms,  105 
comprised  in  an  oil  distributing  pipe  or 
tube  200  into  which  oil  is  compressed  by  a 
small  pump  201  arranged  with  a  foot-piece 
202  adapted  to  be  pressed  downwardly  by 
the  lower  end  of  shaft  18  or  by  collar  81  HO 
Avhen  the  shaft  reaches  its  lowermost  posi- 

tion. Each  tin  e  the  shaft  passes  to  its  low- 
ermost position  a  certain  amount  of  oil  is 

pmnped  up  from  tube  200  and  is  distributed 
to  nut  53  and  to  the  bearing  of  disk  55  Ha 
around  shaft  40.  From  each  of  these  points 
the  oil  passes  downwardly  along  the  shafts 
and  oils  all  of  the  bearings  thereon  thor- 

oughly. The  oil  is  caught  in  a  pan  205  in 
the  lower  part  of  the  case  below  the  mecha-  120 
nism,  being  pumped  around  through  the 

machinerA^  and  renewed  when  dirt}'.  "We have  also  shown  a  SAvitch  204  attached  to 
rod  94  in  such  manner  that  the  SAvitch  will 
be  in  closed  contact  when  the  rod  is  in  its  125 
loAvermost  position  and  will  be  raised  out 
of  contact  when  the  rod  is  raised.  In  other 

words,  the  switch  will  be  open  when  the 
mandrel  shaft  is  in  its  lowermost  position. 
This  switch  may  be  connected  in  multiple  130 
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with  a  hand  operated  switch  to  control  the 
motor  as  in  the  last  one  of  oui  applications 
above  referred  to. 

Having  described  our  invention,  we  claim : 
r  1.  In  a  device  of  the  character  described, 
a  record  carrier  adapted  for  movement 
along  and  rotation  about  a  longitudinal  axis, 
a  helical  screw  thread  on  the  record  carrier 
about  its   axis,   a  nut  engaging  the  screw 

JO  thread,  means  to  rotate  the  carrier,  means 
to  rotate  the  nut,  and  mechanism  controlled 
by  the  position  of  the  carrier  to  control  the 
carrier  rotating  means  and  the  nut  rotating 
means. 

j5  2.  In  a  device  of  the  character  described, 
a  record  carrier  adapted  for  movement 
along  and  rotation  about  a  longitudinal  axis, 
a  helical  screw  thread  on  the  record  carrier, 
a    rotating    member    engaging    the    screw 

20  thread,  means  to  rotate  the  carrier,  means 
to  rotate  said  member,  and  mechanism  con- 

trolled by  the  position  of  the  carrier  to  con- 
trol the  said  member  rotating  means. 

3.  In  a  de'.-ice  of  the  character  described, 
25  a    record    carrier    adapted    for    movement 

along  and  rotation  about  a  longitudinal  axis, 
a  helical  screw  thread  on  the  record  carrier, 
a  rotating  member  engaging  the  screw 
thread,  means  to  rotate  the  carrier,  means 

30  to  rotate  said  u  ember,  and  mechanism  con- 
trolled by  the  position  of  the  carrier  to  con- 

trol the  carrier  rotating  means. 
4.  In  a  device  of  the  character  described, 

a    record    carrier    adapted    for    movement 
35  along  and  rotation  about  a  longitudinal  axis, 

a  helical  screw  thread  on  the  carrier  with 

its  axis  arranged  longitudinally,  a  rotatable 
nut  engaging  the  screw  thread,  means  to 
rotate  the  carrier,  means  to  rotate  the  nut  at 

40  a  speed  differing  from  that  of  carrier  rota- 
tion, and  mechanisms  controlled  by  the  po- 

sition of  the  carrier  to  control  the  carrier 
and  nut  rotating  means. 

5.  In  a  device  of  the  character  described, 
45  a    record    carrier    adai)ted    for    movement 

along  and  rotation  about  a  longitudinal  axis, 
a  helical  screw  thread  on  the  carrier  about 

a  longitudinal  axis,  a  rotatable  nut  engag- 
ing the  screw  thread,  means  to  rotate  the 

50  carrier,  means  to  rotate  the  nut  at  a  speed 
differing  from  that  of  carrier  rotation, 
whereby  the  carrier  is  given  a  longitudinal 
movement,  means  controlled  by  the  move- 

ment of  the  carrier  to  one  of  its  extreme  po- 
55  sitions  to  stop  the  nut  rotating  means  and 

to  start  the  carrier  rotating  means,  means 
controlled  by  the  UiOvement  of  the  carrier 
to  its  other  extreme  position  to  start  the  nut 
rotating  means,  and  means  controlled  by  the 

60  movement  of  the  carrier  to  an  intermediate 

position  to  stop  the  carrier  rotating  means. 
6.  In  a  device  of  the  character  described,  a 

shaft  adapted  for  movement  along  and  ro- 
tation about  a  longitudinal  axis,  a  helical 

65  screw  thread  on  the  shaft,  a  nut  engaging  * 

the  screw  thread,  means  to  rotate  the  shaft, 
means  to  rotate  the  nut  at  a  speed  differing 

from  that  of  the  shaft,  and  mechanism  con- 
trolled by  the  position  of  the  shaft  to  control 

the  nut  and  shaft  rotating  means.  ^o 
7.  In  a  device  of  the  character  described,  a 

shaft  rotatable  and  longitudinally  trans- 
latable, a  screw  thread  on  the  shaft,  a  rotata- 

ble nut  engaging  the  screw  thread,  a  rotating 
sleeve  loosely  mounted  on  the  shaft,  means  to  75 
connect  the  sleeve  rotatably  to  the  shaft, 
connective  means  between  the  sleeve  and 
the  nut  whereby  the  nut  is  rotated  at  a  speed 
differing  from  the  speed  of  sleeve  rotation, 
whereby  the  shaft  is  given  a  longitudinal  go 
movement,  and  mechanism  controlled  by  the 
position  of  the  shaft  to  control  the  connec- 

tive means  between  the  sleeve  and  the  nut. 
8.  In  a  device  of  the  character  described,  a 

shaft    rotatable    and   longitudinally    trans-   §5 
latable,  a  screw  thread  on  the  shaft,  a  rota- 

table nut  engaging  the  screw  thread,  a  ro- 
tating sleeve  loosely  mounted  on  the  shaft, 

means  to  connect  the  sleeve  rotatably  to  the 
shaft,  connective  means  between  the  sleeve  90 
and  the  nut  whereby  the  nut  is  rotated  at  a 

speed  differing  from  the  speed  of  sleeve  ro- 
tation, whereby  the  shaft  is  given  a  longi- 
tudinal movement,  and  mechanism  controlled 

by  the  position  of  the  shaft  to  control  the  95 
connective  means  between  the  sleeve  and  the 
shaft. 

9.  In  a  device  of  the  character  described,  a 

shaft   rotatable     and  longitudinally   trans- 
latable, a  screw  thread  on  the  shaft,  a  rota-   lOO 

table  nut  engaging  the  screw  thread,  a  ro- 
tating sleeve  loosely  mounted  on  the  shaft, 

means  to  connect  the  sleeve  rotatably  to  the 
shaft,  connective  means  between  the  sleeve 
and  the  nut  whereby  the  nut  is  rotated  at  a  105 

speed  differing  from  the  speed  of  sleeve  ro- 
tation, whereby  the  shaft  is  given  a  longi- 

tudinal   movement,    and    mechanisms    con- 
trolled by  the  position  of  the  shaft  to  con- 

trol the  connective  means  between  the  sleeve  110 
and  the  shaft  and  the  nut. 

10.  In  a  device  of  the  character  described, 

a  shaft  rotatable  and  longitudinally  trans- 
latable, a  screw  thread  on  the  shaft,  a  rota- 

table nut  engaging  the  screw  thread,  a  ro-  115 
fating  sleeve  loosely  mounted  on  the  shaft, 
another  sleeve  keyed  to  the  shaft  to  slide 
thereon,  inter-engaging  means  on  the  sleeves 
to  rotatively  connect  them,  gear  connection 
between  the  first  mentioned  sleeve  and  the  120 

nut  and  adapted  to  be  disconnected  by  shift- 
ing, and  mechanisms  controlled  by  the  posi- 
tion of  the  shaft  to  slide  the  second  men- 

tioned sleeve  out  of  engagement  with  the 
first  mentioned  sleeve,  and  to  shift  the  gear  125 
connection  between  the  first  mentioned 
sleeve  and  the  nut. 

11.  In  a  device  of  the  character  described, 

a  shaft  rotatable  and  longitudinally  trans- 
latable and  having  a  screw  thread  and  a  130 
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longitudinal  key-way,  a  rotatable  nut  en- 
gaging the  screw  thread,  gear  teeth  on  the 

periphery  of  the  nut,  a  sleeve  loosely  mount- 
ed on  the  shaft  and  having  gear  teeth  on  its 

5  periphery,  another  sleeve  on  the  shaft  and 
engaging  the  l?:ey-Avay  therein  to  be  movable 
longitudinally  of  the  shaft,  said  sleeves  hav- 

ing co-engaging  means  causing  the  second 
mentioned  sleeve  to  rotate  from  the  first,  a 

]^Q  counter  shaft  approximately  parallel  to  the 
first  mentioned  shaft,  gears  on  the  counter 
shaft  engaging  the  gear  teeth  on  the  nut 
and  sleeve,  the  gears  being  so  proportioned 
that  the  nut  and  sleeve  rotate  at  unequal 

25  speeds,  means  for  shifting  one  of  the  coun- 
ter shaft  gears  out  of  engagement  with  its 

meshing  gear,  said  means  being  controlled 
in  action  by  the  position  of  the  shaft,  and 
mechanism  controlled  by  the  position  of  the 

20  shaft  to  move  the  second  mentioned  sleeve 
relatively  to  the  first  mentioned  sleeve. 

12.  A  device  of  the  class  described,  com- 
prising a  record  carrying  mandrel,  a  shaft 

carrying  the  mandrel,  said  shaft  being  rota- 
25  table  and  longitudinally  translatable  and 

having  a  screw  thread  and  a  longitudinal 
ke3'-wa3^,  a  rotatable  nut  engaging  the  screw 
thread,  gear  teeth  on  the  periphery  of  the 
nut,  a  sleeve  loosely  mounted  on  the  shaft 

30  and  having  gear  teeth  on  its  periphery,  an- 
other sleeve  on  the  shaft  and  engaging  the 

key-way  therein  to  be  movable  longitudi- 
nally of  the  shaft,  said  sleeves  having  co- 

engaging  means   causing  the   second   men- 
35  tioned  sleeA^e  to  rotate  from  the  first,  a  coun- 

ter shaft  approximately  parallel  to  the  first 
mentioned  shaft,  gears  on  the  counter  shaft 
engaging  the  gear  teeth  on  the  nut  and 
sleeve,  the  gears  being  so  proportioned  that 

40  the  nut  and  sleeve  rotate  at  unequal  sjDeeds. 
means  for  shifting  one  of  the  counter  shaft 
gears  out  of  engagement  with  its  meshing 
gear,  said  means  being  controlled  in  action 
by  the  position  of  the  shaft,  mechanism  con- 

45  trolled  by  the  position  of  the  shaft  to  move 
the  second  mentioned  sleeve  relatively  to 
first  mentioned  sleeve,  a  reproducer  mecha- 

nism adapted  to  engage  a  record  carried  by 
the  mandrel  and  means  whereby  movement 

50  of  the  re]3roducer  relative  to  the  mandrel 
and  record  is  caused  by  the  movement  of  the 
said  shifting  counter  shaft  gear  and  by  the 
longitudinal  movement  of  the  second  men- 

tioned sleeve. 

55  13.  A  device  of  the  class  described,  com- 
prishig  a  vertically  journaled  shaft,  a  cir- 

cular record  supporting  table  mounted  on 
the  u]:)per  end  of  the  shaft,  said  table  having 
a  plurality  of  record  holding  pockets  near 

60  its  peripher3\  a  vertical  mandrel  shaft 
mounted  in  bearings  to  revolve  and  slide 
verticalh%  a  record  engaging  mandrel  on  the 
upper  end  of  the  shaft,  the  mandrel  adapted 
to  pass  through  the  pockets  in  the  record 

65  supporting  table  and  engage  with  the  rec- 

1 

ords  therein,  means  to  revolve  the  mandrel 
shaft,  a  screw  thread  mechanism  whereby 
the  revolution  of  the  mandrel  shaft  serves 
to  raise  itself,  means  cooperating  with  said 
last  named  mechanism  for  feeding  the  man-  yg 
drel  shaft  and  mandrel  downwardly  from 
their  uppermost  position,  means  for  inter- 

mittently rotating  the  record  carrying  table, 
said  means  including  an  actuating  mecha- 

nism and  a  controlling  mechanism  adapted  75 
to  be  operated  by  the  mandrel  shaft  when  at 
its  lowermost  point  of  travel. 

14.  A  device  of  the  character  described, 
comprising  a  record  sujoport,  a  record  car- 

rier adapted  to  move  along  and  rotate  about   go 

a  longitudinal  axis,  means  to  rotate  the  car-,' 
rier,  means  to  cause  a  longitudinal  move-  /, 
ment  thereof  to  remove  a  record  from  the  7 

su])port,    another   means   cooperating   with 
said  last  named  means  to  cause  another  Ion-  35 
gitudinal  movement  of  the  carrier,  and 
mechanisms  controlled  by  the  position  of  the 
carrier  to  control  the  operation  of  the  means 
causing  the  longitudinal  movement  of  the 
ca  rrier.  90 

15.  A  device  of  the  character  described, 
comprising  a  record  support,  a  record  car- 

rier adapted  to  move  along  and  to  rotate 
about  a  longitudinal  axis,  means  to  rotate 
the  carrier,  a  mechanism  to  cause  the  Ion-   95  ^ 
gitudinal  movement  of  the  carrier  by  virtue  ^L- 
of  its  own  rotation,  another  mechanism  co- 
operating  with  said  last  named  mechanism 
for  causing  the  longitudinal  movement  of 
the  carrier  by  virtue  of  its  own  rotation  but  100 
in  a  ratio  dilfering  from  that  caused  by  the 
first  mentioned  mechanism,  and  means  con- 

trolled by  the  position  of  the  carrier  to  con- 
trol the  longitudinal  movement  mechanisms. 

10.  A  device  of  the  character  described,  105 
comprising  a  record  support,  a  record  car- 

rier adapted  to  move  along  and  to  rotate 
about  a  longitudinal  axis,  means  to  rotate 
the  carrier,  mechanism  to  cause  the  longi- 

tudinal movement  of  the  carrier  by  virtue  110        i 
of  its  own  rotation,  another  mechanism  co- 

operating with  the  said  last  named  mecha- 
nism to  cause  the  longitudinal  movement  of 

the  carrier  by  virtue  of  its  own  rotation  but 
in  ratio  difl:erent  and  in  a  direction  oppo-  115 
site    that    caused    by    the    first    mentioned 
mechanism,  and  means  controlled  by  the  po- 

sition of  the  carrier  to  control  the  longitu- 
dinal movement  mechanisms. 

17.  In  a  device  of  the  character  described,  120 
a  record  carrier  adapted  for  longitudinal 

and  rotar}-  movement,  means  for  "rotating the  carrier,  means  for  causing  a  partial  lon- 
gitudinal movement  of  the  carrier,  means 

cooperating  with  said  last  named  mecha-  125 
nisms  for  causing  another  partial  movement 
of  the  carrier,  and  mechanisms  controlled 
by  the  longitudinal  position  of  the  earner 
to  control  both  the  said  means  for  causing 
its  longitudinal  movement.  130 
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18.  A  device  of  the  character  described, 
comprising  a  record  support,  a  record  car- 

rier adapted  for  movement  along  and  rota- 
tion about  a  vertical  axis,  means  for  rotating 

5  the  carrier,  means  for  causing  the  record 
carrier  to  move  upwardlj'  to  engage  a  rec- 

ord and  move  it  from  the  record  support, 
means  cooperating  with  said  last  named 
mechanism  for  causing  the  carrier  to  m.ove 

10  downwardly  by  virtue  of  its  own  rotation, 
and  mechanisms  controlled  by  the  position 
of  the  carrier  to  control  the  means  causing 
the  carrier  movements. 

19.  In  a  device  of  the  character  described, 
15   a   record   carrier  adapted   for  longitudinal 

and   rotary  movement,   means   for  moving 
the  carrier  longitu.dinally  through  a  portion 

of  its  movement,  means  cooperating  with 
said  last  named  means  for  rotating  the  car- 

rier and  simultaneously  moving  it  through  20 
another  j)ortion  of  its  movement,  mecha- 

nisms controlled  by  the  longitudinal  posi- 
tion of  the  carrier  to  control  both  the  said 

means,  and  manually  operable  means  for 
the  control  of  said  carrier  moving  and  rotat-  25 
ing  means. 

In  witness  that  we  claim  the  foregoing 
we  have  hereunto  subscribed  our  names  this 

8th  day  of  August  1911. 
HARRY  T.  SCOTT. 
LEO  J.  PATTERSON. 

Witnesses : 
James  T.  Bakkelew, 

Jas.  H.  Ballagh.  ' 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Harry  T.  Scott,  a 

citizen  of  the  United  States,  residing  at  Los 
Angeles,  in  the  county  of  Los  Angeles,  State 

5  of  California,  have  invented  new  and  useful 

L^lpro^'ements  in  Phonograph-Reproducers, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  acoustic  devices 

in  general  and  to  a  phonograph  reproducer 
10  in  particular ;  and  it  has  to  do  Avith  certain 

improvements  which  render  the  reproducer 
more  simple  in  construction  and  capable 
of  giving  better,  cleaner  and  finer  results 
than  has  heretofore  been  possible. 

16  The  prime  object  of  my  present  invention 
is  the  elimination  of  all  looseness  of  the 
working  parts  of  a  reproducer,  together 
with  the  provision  of  a  mechanism  of  such 
character  that  the  reproducing  point  is  al- 

20  lowed  free  movement  in  every  direction. 

Following  this  primary  object,  my  inven- 
tion (as  applied  to  the  form  of  reproducer 

in  which  the  stjdus  or  reproducing  point  is 
mounted  on  a  stylus  plate  and  the  stylus 

28  plate  is  in  turn  mounted  on  the  sound  box 
or  other  stationary  frame)  consists  in  a 
novel  mounting  for  the  stylus  plate  upon 
the  sound  box  or  stationary  frame  and  in 
a  novel  mounting  of  the  stylus  upon  the 

30  stylus  plate.  Broadly  considered,  the  stylus 
may  be  mounted  upon  the  stylus  plate  in 
any  desired  manner;  my  broader  conception 
of  invention  including  only  my  novel  method 
of  mounting  the  stylus  plate,  or  other  equiv- 

35  alent  member  which  carries  the  stylus  mount- 
ed thereon  in  any  desired,  manner,  upon 

the  stationary  box  or  frame.  And  this 
method  of  moimting  the  stylus  plate  funda- 

mentally  comprises  what  I  term   a   single 
40  point  suspension,  the  stylus  plate  only  hav- 

ing a  single  point  of  engagement  with  the 
stationary  supporting  member  and  being 
more  or  less  perfectly  balanced  on  that  point 
of    engagement.     In    order    to    rotate    the 

45  stylus  plate  about  its  vertical  axis  deter- 
mined by  this  point  of  engagement,  I  em- 

ploy a  torsion  spring  wliicli  is  attached  to 
the  stylus  plate  directly  beneath  the  point 
of  support  and  which  acts  about  the  ver- 

50  tical  axis  therethrough;  and  this  same  tor- 
sion spring  also  acts  as  a  tension  spring, 

if  desired,  to  pull  the  stylus  plate  down  into 
position  so  that  it  will  not  leave  its  point 
of    support.     The    amount    of    tension    de- 

55  pends  entirely  upon  the  weight  of  the  stylus 

plate  itself.  If  the  stylus  plate  is  con- 
structed rather  heavily,  its  own  weight  is 

sufficient  to  hold  it  in  place;  if  it  is  con- 
structed more  lightly,  then  the  tension 

spring  will  be  utilized.  %q 
The  above  outlined  single  point  suspen- 

sion of  the  stylus  j)late  will  be  seen  to  elimi- 
nate all  looseness  and  at  the  same  time  allow 

the  stylus  plate  free  movement  in  every  di- 
rection. My  method  of  mounting  the  stjdus  65 

on  the  stylus  plate  also  eliminates  all  loose- 
ness at  that  point.  Preferably  the  stylus  is 

provided  with  a  vertical  axis  which  rests 
in  semi-cylindrical  depressions  in  the  stylus 
plate,  and  a  small  spring  is  utilized  to  press  70 
the  axis  into  the  depressions  and  hold  it  ac- 

curately in  position. 
There  are  other  features  of  construction 

and  combination  which  I  wish  to  emphasize 
along  with  those  above  outlined,  and  which  75 
are  more  fully  explained  in  the  following 
specification  and  illustrated  in  the  accom- 
]ianying  drawings,  in  which : 

Figure  1  is  a  plan  view  of  my  improved 
device.  Fig.  2  is  a  front  elevation  of  the  80 
same.  Fig.  3  is  a  side  elevation  of  the  same. 
Fig.  4  is  an  enlarged  horizontal  section 
taken  on  line  4 — i  of  Fig.  2.  Fig.  5  is  an 
enlarged  vertical  section  taken  on  line  5 — 5 
of  Fig.  2.  Fig.  6  is  an  enlarged  section  85 
taken  on  line  6 — G  of  Fig.  2.  Fig.  7  is  a 
vertical  section  taken  on  line  7 — 7  of  Fig. 
4.  Fig.  8  is  a  section  taken  on  line  8 — 8 
of  Fig.  7.  Fig.  9  is  an  enlargement  of  the 
portion  of  Fig.  2  showing  the  mounting  of  90 
the  stylus  on  the  stylus  plate.  Fig.  10  is  an 
enlarged  cross  section  of  the  sound  box  of 
niv  improved  device.  Fig.  11  is  a  perspec- 

tive view  of  a  retaining  ring  for  holding 
the  vibrating  diaphragm  in  the  sound  box.  95 
Fig.  12  is  a  section  taken  on  line  12 — 12 
of  Fig.  6.  Fig.  13  is  a  view  similar  to  Fig. 
1,  showing  a  modified  form  of  stylus  plate 

mounting.  Fig.  14  is  a  fi-ont  elevation  of 
the  same.  Fig.  15  is  an  enlarged  detail  sec-  100 
tion  taken  on  line  15 — 15  of  Fig.  14.  Fig. 
16  is  a  section  taken  on  line  16 — 16  of  Fig. 
15.  Fig.  17  is  an  enlarged  detail  taken  as 
indicated  by  line  17 — 17  of  Fig.  14. 

In  the  drawings  5  designates  a  suitable  105 
iipright  supporting  post  which  is  adjustably 
mounted  in  a  sleeve  6,  so  that  the  post  may 

be  moved  vertically  and  rotated  horizon- 
tally. The  lower  end  of  sleeve  6  is  split  at 

7  and  a  small  clamp  8  surrounds  the  sleeve  110 
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and  serves  to  clamp  it  tightly  about  the  up- 
right 5.  Upright  5  carries  on  its  upper  end 

a  plate  10  to  which  a  sound  box  12  is  se- 
cured, the  box  12  being  of  ox'dinary  con- 

g  struction  except  that  I  may  vary  the  pro- 
portions to  suit  my  own  peculiar  mech- 

anism. Within  this  sovmd  box  12  there  is 
contained  a  diaphragm  13  of  any  desired 
material   and    formation,   and   the   circular 

JO  edge  of  the  diaphragm  is  held  between  two 
rino-s  14  and  15  havina:  inclined  surfaces 
adjacent  to  each  other  and  engaging  with 
the  peripheral  portions  of  the  diaphragm. 
Ring  14  is  preferably  solid  while  ring  15  is 

15  preferably  divided  at  16,  as  is  best  shown 
in  Fig.  11;  so  that  the  ring  15  may  be 
forced  down  on  the  diaphragm  and 

foi'ce  the  diaphragm  into  the  config- 
uration   shown,    the    ring    15     expanding 

20  slightly  while  being  forced  down  along  the 
inclined  face  of  the  two  rings  and  j)ulling 
the  edge  of  the  diaiDhragin  out  with  it,  thus 
imparting  to  the  diaphragm  a  tension  in  a 
radial   direction.     The  ring  15   is  held   in 

25  place  by  means  of  a  screw  threaded  ring  17 
which  is  screwed  into  the  sound  box  in  the 

ordinary  manner.  The  sound  box  itself  is 
held  on  plate  10  by  screws  18  or  by  any 
other    suitable    holding   means.      The    dia- 

30  phragm  13  has  a  connecting  wire  19  which 
serves  to  connect  with  the  stylus  lever  20. 

I  have  shown  a  stjdus  plate  30  which  has 
the  usual  circular  portion  31  immediateh^ 
before  the  sound  box  12  and  which  has  an 

35  extension  32  carrying  an  adjustable  coimter- 
balance  33  on  its  end.  At  a  point  where 
the  extension  32  joins  the  circular  portion 
31  there  is  provided  an  opening  35.  A  sup- 

porting pin  3G  is  mounted  in  a  vertical  po- 
40  sition  in  the  stylus  plate  and  has  a  pointed 

end  which,  when  counter-balance  33  is  prop- 
erly adjusted,  is  as  closely  as  possible  co- 

incident with  the  center  of  gravity  of  the 
whole  stylus  plate.    In  order  to  insure  good 

45  results  from  the  reproducer,  this  condition 
must  be  approximately  fulfilled ;  although 
variation  of  this  point  from  the  center  of 
gravity  along  a  vertical  line  therethrough 
does   not    impair   the   working   quality    as 

50  much  as  does  displacement  along  a  horizon- 
tal line  through  the  center  of  gravity.  The 

point  of  pin  36  rests  in  a  shallow  pointed 
depression  37  in  a  member  38  which  is  sol- 

idly mounted  in  a  portion  of  box  12 ;  but 
65  this  member  38  may  be  mounted  in  any 

other  stationary  part  of  the  mechanism. 
Immediately  below  the  point  of  suspension 
of  the  stylus  plate  there  is  secured  a  pin  40 
around  which  a  torsion  and  tension  spring 

60  41  is  soldered  or  otherwise  secured.  This 

spring  41  typifies,  in  the  preferred  form 
of  device,  any  tension  and  torsion  means 
and  extends  vertically  downwardly  di- 

rectly beneath  the  j)oint  of  suspension  of  the 
65  stylus  plate  and  is  secured  at  its  lower  end 

to  a  vertical  pin  42.  This  pin  42  passes 
through  the  end  of  an  arm  43  and  the  pin 
is  provided  with  an  enlarged  portion  44  of 
polygonal  cross  section  which  engages  in  an 
aperture  45  of  sunilar  section  so  that  the  70 
pin  42  is  prevented  from  turning.  A  small 
thumb  nut  46  provides  means  for  pulling 

pin  42  downwardly  so  that  it  maj  be  ro- 
tated to  put  any  desired  torsion  on  the 

spring  41.  75 
Spring  41  tends  to  move  the  stylus  plate 

in  the  direction  indicated  by  the  arrow  in 
Fig.  1 ;  and  the  i^late  is  prevented  from 
moving  excessively  in  that  direction  by 
means  of  a  link  50  which  passes  around  a  go 
pin  51  in  the  end  of  the  stylus  plate.  This 
link  50  passes  through  the  box  12  and  is 

moved  longitudinallj'^  from  its  rear  end 
through  the  medium  of  an  arm  52  mounted 
on  the  upper  end  of  a  vertical  rod  53.  This  35 
rod  53  is  operated  to  move  the  stylus  plate 
into  and  out  of  operative  position;  but  the 
mechanism  to  effect  this  movement  need  not 
be  entered  into  in  this  specification.  Stylus 
20  is  pivotally  mountecl  on  a  vertical  axis  90 
60  which  is  mounted  on  the  stylus  plate 
and  held  in  engagement  therewith  in  a  novel 
manner.  The  stylus  20  moves  about  its 
pivot  in  a  horizontal  direction,  and  the 

stylus  point  20^  engages  with  a  cylindrical  95 
record  61  which  has  its  axis  in  a  vertical 
position.  Axis  60  of  the  stylus  rests  in  two 

small  approximately  semi-cylindrical  verti- 
cal grooves  in  the  stylus  plate,  these  grooves 

being  designated  by  the  numeral  65.  It  is  100 
desired  that  these  grooves  be  not  of  great 
length,  as  it  is  more  easily  possible  to  make 
the  axis  60  fit  accurately  when  the  grooves 
are  short.  But  it  is  desirable  to  make  the 
axis  60  somewhat  longer  than  the  grooves  105 
would  provide  for;  and  so  the  grooves  are 
limited  on  their  outer  ends  by  ajDertures  66 
which  may  pass  completely  through  the 
stylus  plate.  The  grooves  are  limited  on 
their  inner  ends  by  the  slot  67  in  which  110 
the  stylus  20  is  placed,  this  slot  67  connect- 

ing with  an  enlarged  aperture  68  in  which 
the  end  of  stylus  20  is  located  and  through 
which  the  connection  19  passes.  The  axis 

60  is  held  in  place  in  the  semi-cylindrical  115 
grooves  65  by  means  of  a  small  double  end- 

ed spring  70  secured  by  a  screw  71  to  the 
stylus  plate.  The  ends  of  this  spring  press 
in  notches  70"^  on  the  axis  60  and  press  it 
into  the  grooves;  the  engagement  of  the  120 
spring  with  the  notches  preventing  endwise 
movement  of  the  axis  60.  The  axis  fits  into 

the  grooves  accurately  so  that  there  is  no 
looseness  whatever.  The  stylus  20  is  suffi- 

ciently loose  in  slot  67  to  prevent  it  engag-  125 
ing  with  the  edges  of  the  slot. 
With  the  stylus  plate  hanging  in  a  ver- 

tical plane,  as  illustrated,  and  swinging 
horizontally  into  and  out  of  engagement 

with  the  record,  it  will  be  seen  that  no  part  '-'^ 
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of  the  weight  of  the  stylus  plate  comes  on 
the  record  at  all.  The  only  force  tending 
to  engage  the  stjdus  plate  or  the  stylus  with 
the  record  is  the  torsional  force  of  the  spring 

5  41;  and  this  may  be  adjusted  as  is  desired. 
In  the  form  of  rejDroducer  in  which  the 
weight  of  the  stylus  plate  is  supported  by  the 
stylus  resting  upon  the  record,  the  weight  of 

the  stylus  plate  is  limited  ver}"  closely.    On 
IQ  the  weight  and  inertia  of  the  stylus  plate 

depends  the  efficiency  of  transmission  of  the 
sound  vibrations  from  the  stylus  point  to 
the  vibrating  diaphragm  in  the  sound  box. 
In    my    construction    I    may    increase    the 

15  weight  of  the  stylus  i^late.  and  therefore  its 
inertia  as  to  movement  about  its  single  point 
of  support,  very  greatly;  and  I  am  conse- 
quenth'  enabled  to  decrease  the  vibrational 
movement  of  the  stylus  plate,  to  render  the 

20  stylus  plate  more  nearly  stationary  while 
still  movable  to  follow  any  variations  in 
the  surface  of  the  record  due  to  eccentricity, 
and  thus  keep  the  vibrations  more  com- 

pletely concentrated  in  the  stylus  and  the 
25  connecting  mechanism  to  the  vibrating  dia- 

phragm. This  is  a  feature  of  prime  im- 
portance; and  my  method  of  single  point 

suspension  and  of  holding  the  stylus  plate 
in  place  by  the  torsion  and  tension  spring 

30  enables  me  to  employ  the  methods  and 
mechanisms  just  described. 

In  the  foregoincr  described  mechanism  it 
will  be  seen  that  I  have  completely  avoided 
all  difficulties  of  the  stylus  point  following 

35  any  radial  variation  in  the  recoi'd.  allowing 
the  stylus  ])oint  to  move  to  and  from  the 
record  without  any  interference  by  the 
weight  of  the  stylus  plate:  in  fact,  the 
greater   weight   and   inertia    of   the   stylus 

40  plate  rendering  the  operation  more  perfect. 
I  also  have  devised  a  special  means  for  mini- 

mizing or  entirely  obviating  any  tendency 
of  the  stylus  point  to  vertical  movement; 
that   is.   any  tendency  to  movement   along 

45  tlie  record  and  parallel  with  its  axis. 
In  the  foregoing  described  mechanism  it 

will  be  seen  that  the  attachment  of  the 

spring  41  at  a  point  at  some  distance  from 
the  point  of  support  35  will  cause  a  certain 

50  tendency  of  the  stylus  plate  to  come  back 
to  tlie  position  shown  in  Fig.  2  if  either  end 
is  raised  or  depressed.  Thus,  should  the 

st3-lus  point  be  lowered  by  anv  vertical 
nirvement   of   the    record   groove,   there   is 

55  immediately  called  into  play  a  force  tend- 
ing to  move  the  stylus  point  back  to  its 

horizontal  position  opposite  the  point  of  sup- 
port 35.  This  vertical  movement  may  be 

caused  by  variation  in  the  sound  groove  on 
60  the  record,  or.  as  is  more  fi-equently  the 

case  where  the  record  is  supported  verti- 
cally, it  is  caused  by  the  gradual  settling  of 

the  record  on  its  cone  shaped  mandrel. 
There  may  then  be  some  tendency  for  the 

65  stylus  point  to  jump  from  one  groove  into 

another  and  thus  cause  repetition  or  skip- 
ping in  the  reproduction.  To  obviate  these 

possible  difficulties  I  have  shown  a  method 
whereby  the  spring  41  may  be  attached  to  the 
stylus  plate  at  a  point  above  or  below  the  70 
pcint  of  support  35  and  as  close  thereto  as 
is  desired.  By  appropriately  placing  the 
point  of  attachment  of  the  spring  41  the 
tendency  to  move  the  stylus  point  to  its 
normal  position  may  be  lessened  or  in-  75 
creased.  This  mechanism  is  shown  in  Figs. 
13  to  17.  Here  I  have  shown  the  aperture 

35^  in  the  stylus  plate  bridged  by  two  webs 
100  having  pivot  depressions  101  therein. 
In  the  present  case  I  have  shown  these  pivot  go 
depressions  as  being  exactly  opposite  the 

point  of  support  where  pointed  pin  36* 
rests  in  depression  ST**  in  member  38*. 
]SIember  38*  is  bent  so  as  to  enter  into  the 
space  between  the  two  webs  100;  but  this  35 
construction  may  be  as  desired.  Engaging 
with  pivot  depressions  101  is  a  pair  of  pivot 
points  102  and  103  mounted  on  a  yoke  104. 
Pivot  point  103  is  adjustable  so  that  the 
bearings  may  be  kept  in  best  working  order.  90 

The  spring  41*  is  attached  to  the  lower  end 
of  yoke  104  so  that  both  toi'sion  and  tension 

may  be  transmitted  therethrough.  "Wliere tlie  spring  is  thus  attached  to  the  stylus 
plate  it  will  be  seen  that  the  downward  ten-  95 
sion  of  the  spring  will  have  absolutely  no 
tendency  whatever  to  move  the  stylus  plate 
in  a  vertical  plane  about  its  point  of  sup- 
]3ort.  the  only  tendency  of  the  downward 

pull  being  to  hold  the  pin  3G*  in  its  de-  100 
pression  37*.  If  the  pivot  points  102  and 
103  are  placed  slightly  below  the  point  of 
support,  then  there  will  be  only  a  slight 
tendency  to  bring  the  stvlus  point  back  to 
its  normal  position.  The  pivot  points  may  105 
be  placed  above  the  point  of  support  if 

desii-ed;  and  this  placement  may  be  used  to 
counteract  the  tendency  of  the  connecting 

wire  10*  which  always  tends  to  bring  the 
stA'lus  plate  back  to  its  normal  position,  co-  no 
acting  with,  spring  41  acting  in  torsion. 

The  lengthening  of  this  connection  19*,  as 
shown  in  Fig.  13,  tends  to  lessen  the  tend- 

ency for  this  action  to  bring  the  stylus 
plate  back  to  its  normal  position  as  regards  115 
vertical  movement.  With  this  mechanism 
it  will  be  seen  that  the  relative  positions  of 
the  point  of  support  of  the  stylus  plate  and 

the  point  of  attachment  of  spring  41*  may 
be  varied  to  suit  any  particular  condition;  120 
and  en  account  of  this  variability  I  do  not 
wish  to  limit  myself  to  any  specific  point  of 
connection  of  the  spring  to  the  stylus  plate. 

In  Fig.  17  I  have  shown  a  modified  means 
of  securing  the  lower  end  of  spring  41*.  con-  125 
sisting  of  a  small  rod  120  to  which  the  lower 
end  of  the  spring  is  attached  for  both  tor- 

sion and  tension,  this  rod  being  clamped 

in  the  split  end  of  bar  43*  by  means  of  a 
small  thumb  screw   121.     A  small  thumb  130 
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nut  122  on  the  loAver  end  of  the  rod  120 
provides  means  for  turning  the  rod  and  for 
moving  it  longitudinally  as  desired. 

Having  described  my  invention,  I  claim  • 
5  1.  In  an  acoustic  mechanism,  a  stationary 

frame,  a  vibrating  member  thereon,  a  stylus 
plate,  a  stylus  thereon  and  connected  to  the  vi- 

brating member,  a  supporting  member  on  the 
frame,  a  supporting  member  on  the  stylus 

10  plate  and  engaging  the  first  named  support- 
ing member  at  a  single  point,  said  point  of 

engagement  being  approximately  coincident 
with  the  center  of  gravity  of  the  stylus 
plate,   and  a   torsion   and   tension  member 

15  acting  downwardly  and  rotatively  en  the 
stylus  plate  along  and  about  a  vertical  line 
passing  through  said  point  of  engagement. 

2.  In  an  acoustic  mechanism,  a  stationary 
frame,  a  vibrating  member  thereon,  a  stylus 

20  plate,  a  stylus  thereon  and  connected  to  the 
vibrating  member,  a  supporting  member  on 
the  frame,  a  supporting  member  on  the 
stylus  plate  and  engaging  the  first  named 
supporting  member  at  a  single  point,  said 

25  point  of  engagement  being  approximately 
in  a  vertical  line  through  the  center  of  grav- 

ity of  the  stylus  plate,  and  a  torsion  and 
tension  member  acting  downwardly  and  ro- 

tatively on  the  stylus  plate  along  and  about 
30  the  said  line  determined  by  the  center  of 

gravity. 
3.  In  an  acoustic  mechanism,  a  stylus  plate 

mounting  comprising  a  stationary  member, 
and    a   supporting   member   on   the   stylus 

35  plate  and  engaging  the  stationary  member 
at  a  single  point,  said  point  of  engagement 
being  approximately  on  a  vertical  line  de- 

termined by  the  center  of  gravity  of  the 
stylus  plate. 

40  4.  In  an  acoustic  mechanism,  a  stylus  plate 
mounting  comprising  a  stationary  member, 
a  supporting  member  on  the  stylus  plate  and 
engaging  the  stationary  member  at  a  single 
point,  said  point  of  engagement  being  ap- 

45  proximately  on  a  vertical  line  determined 
by  the  center  of  gravity  of  the  stylus  plate, 
and  a  torsion  and  tension  member  acting 
on  the  stjdus  plate  about  and  along  the  said 
line  determined  by  the  center  of  gravity. 

50  5.  In  an  acoustic  mechanism,  a  stylus  plate 
mounting  comprising  a  stationary  member, 
a  supporting  member  on  the  stylus  plate 
and  engaging  the  stationary  member  at  a 
single  point,  said  point  of  engagement  being 

55  approximately  on  a  vertical  line  determined 
by  the  center  of  gravity  of  the  stylus  plate, 
and  a  torsion  and  tension  spring  attached 
to  the  stylus  plate  and  extending  down- 

wardly directly  beneath  the  said  point  of 
60  engagement  and  being  stationarily  fixed  on 

its  lower  end. 
6.  An  acoustic  mechanism,  comprising  a 

stationary  sound  box,  a  vibrating  member 
therein,  a  stylus  plate,  a  mounting  for  the 

65  stylus  plate  on  the  sound  box  and  compris- 

ing cooperating  members  on  the  box  and 
plate,  the  plate  member  resting  on  the  box 
member  at  a  single  point  of  engagement, 
torsion  and  tension  means  acting  on  the 

plate  about  and  downwardly  along  the  ver-  ^q 
tical  line  passing  through  the  said  point  of 
engagement,  a  stylus  pivotally  mounted  on 
the  plate,  and  connecting  means  between  the 
stylus  and  the  vibrating  member  in  the 
sound  box.  yg 

7.  An  acoustic  mechanism,  comprising  a 
stationary  sound  box,  a  vibrating  member 
therein,  a  stylus  plate,  a  mounting  for  the 
stylus  plate  on  the  sound  box  and  compris- 

ing cooperating  members  on  the  box  and  gg 
plate,  the  plate  member  resting  on  the  box 
member  at  a  single  point  of  engagement, 
torsion  and  tension  means  acting  on  the 
plate  about  and  downwardly  along  the  ver- 

tical line  passing  through  the  said  point  of  35 
engagement,  a  stylus  having  a  vertical  axis, 
the  stylus  plate  having  depressions  adapted 
to  receive  the  stylus  axis,  spring  means  for 
holding  the  stylus  axis  in  said  depressions, 
and  a  connection  between  the  stylus  and  the  90 
vibrating  member  in  the  sound  box. 

8.  In  an  acoustic  mechanism,  a  stylus  plate 
mounting  comprising  a  stationary  member, 
a  supporting  member  on  the  stylus  plate  and 
engaging  the  stationary  member  at  a  single  95 
point,  said  point  of  engagement  being  ap- 

proximately at  the  center  of  gravity  of  the 
stylus  plate,  and  a  torsion  and  tension  spring 
attached  to  the  stylus  plate  approximately 
at  the  center  of  gravity  of  the  stylus  plate.      100 

9.  In  an  acoustic  mechanism,  a  stylus  plate 
moimting  comprising  a  stationary  member, 
a  supporting  member  on  the  stylus  plate  and 
engaging  the  stationary  member  at  a  single 
point,  said  point  of  engagement  being  ap-  105 
proximately  at  the  center  of  gravity  of  the 
stylus  plate,  a  yoke  pivotally  attached  to  the 
stylus  plate  horizontally  opposite  the  center 
of  gravity  thereof,  and  a  tension  and  torsion 
spring  attached   to  the  lower  part  of  the  no 

yoke. 

10.  In  an  acoustic  mechanism,  a  stylus 
plate  mounting  comprising  a  stationary 
member  having  a  pivot  depression  therein, 
a  pin  on  the  stylus  plate  having  a  pointed  115 
end  resting  in  said  depression,  the  point  of 
support  thus   formed   approximately   coin- 

ciding  with   the  center   of   gravity   of  the 
stylus  plate,  a  yoke  pivoted  to  the  stylus 
plate  on  a  horizontal  axis  passing  approxi-  120 
mately  through  said  center  of  gravity,  the 
yoke  depending  below  the  stylus  plate,  and 
a  torsion  and  tension  spring  attached  to  the 

lovv'er  portion  of  the  yoke  and  acting  in  tor- 
sion and  tension  about  and  along  a  vertical  125 

line  passing  through  the  axis  on  which  the 
yoke  is  connected  to  the  stylus  plate. 

11.  In  an  acoustic  mechanism,  a  stylus 
plate  mounting  comprising  a  stationary 
member  having  a  pivot  depression  therein,  a  130 
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pin  on  the  stylus  plate  having  a  pointed  end 
resting  in  said  depression,  the  point  of  sup- 

port thus  formed  approximately  coinciding 

with  the  center  of  gravity  of  the  stj'lus  plate, 
5  a  yoke  pivoted  to  the  stylus  plate  on  a  hori- 

zontal axis  passing  approximately  through 
said  center  of  gravity,  the  yoke  depending 
below  the  stylus  plate,  and  a  torsion  and  ten- 

sion spring  attached  to  the  lower  portion  of 
10  the  yoke  and  acting  in  torsion  and  tension 

about  and  along  a  vertical  line  passing 
through  the  point  of  support  of  the  stj-lus 

plate. 
12.  In  an  acoustic  mechanism,  a  station- 

15  ary  frame,  a  stylus  carrying  member,  co- 
operating supporting  members  on  said  mem- 

ber and  the  frame  and  having  but  a  single 
point  of  contact,  and  a  torsion  spring  at- 

tached to  the  said  member  and  acting  about 
20  a  vertical  axis  determined  by  said  point  of 

contact. 

13.  In  an  acoustic  mechanism,  a  station- 
ary frame,  a  stylus  carrying  member,  co- 

operating supporting  members  on  the  said 
member  and  frame  and  having  but  a  single  25 
point  of  contact  approximately  in  a  vertical 
line  through  the  center  of  gravity  of  said 
member,  and  a  torsion  and  tension  spring 
acting  downwardly  and  rotatively  on  said 
member  approximately  along  and  about  the  30 
said  line  determined  by  the  center  of  gravity. 

14.  In  an  acoustic  mechanism,  a  station- 
ary member,  a  stylus  plate,  cooperating  sup- 
port members  on  the  stationary  member  and 

plate  engaging  each  other  at  but  a  single  35 
point  of  contact,  and  yielding  means  acting 
along  the  vertical  axis  determined  by  said 
point  of  support  to  move  the  stylus  plate 
horizontally  about  the  said  point  of  support. 

In  witness  that  I  claim  the  foregoing  I  40 
have  hereunto  subscribed  my  name  this  13th 

day  of  November  1911. HARRY  T.  SCOTT. 
Witnesses : 

James  T.  Barkelew, 
Jas.  H.  Ballagh. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Harry  T.  Scott,  a 

citizen  of  the  United  States,  residing  at  Los 
Angeles,  in  the  county  of  Los  Angeles,  State 

5  of  California,  have  invented  new  and  useful 
Improvements  in  Phonograjoh-Mandrels,  of 
which  the  following  is  a  specification. 

This   invention   relates  to   an   adjustable 
phonograph  mandrel  whereby  a  phonograph 

10  record  thereon  may  be  accurately  placed  in 
longitudinal  position  relative  to  the  repro- 

ducing point. 
In  automatic  phonographs  it  has  hereto- 

fore been   somewhat   difficult  to   place   the 

15  record  and  the  i-eproducing  point  always  in 
such  relation  that  the  point  would  immedi- 

ately engage  the  sound  gx'oove  of  the  record 
and  begin  reproduction ;  and  this  trouble 
has  been  mainly  caused  by  variation  of  fit- 

20  ting  of  the  records  upon  the  mandrel  cau:-:ed 
by  heat  expansion,  contraction  and  warjiing 
of  the  records.  For  instance,  with  the  man- 

drel and  reproducing  point  in  certain  rela- 
tion to  each  other,  one  certain  record  will 

25  fit  on  to  the  mandrel  so  far  that  its  begin- 
ning sound  groove  is  far  to  one  side  of  the 

reproducing  point,  while  another  record  will 
fit  so  tightly  on  the  mandrel  that  its  begin- 

ning sound  groove  will  be  quite  a  distance 
^^  on  the  other  side  of  the  reproducing  point. 

To  allow  for  this  variation  it  has  hereto- 
fore been  necessary  to  leave  considerable 

space  between  the  beginning  sound  gi'oove 
and   the   reproducing   point ;   and   this  has 

^^  necessitated  in  the  average  case  a  long  rota- 
tion and  travel  of  the  record  before  repro- 

duction begins. 
In  this  present  invention  it  is  my  aim  to 

produce  such  a  mandrel  construction  as  will 
"^^  allow  the  record  to  be  caiTied  to  a  certain 

predetermined  point  relative  to  the  repro- 
ducing needle  irrespective  of  how  that 

record  fits  upon  the  mandrel.  This  object 

may  be  accomplished  in  different  mannei's; 
^^  and  I  have  illustrated  several  mechanisms 

in  the  accompanying  drawings.  But  my 
preferred  form  of  apparatus  involves  a 
mandrel  which  is  slidable  upon  the  mandrel 
shaft  and  which  is  spring  pressed  in  one 
direction  and  normally  held  by  a  ratchet 
mechanism  from  movement  in  that  direc- 

tion. Means  are  provided  to  engage  with  a 
record  and  to  thereby  both  press  the  record 
on  the  mandrel  and  move  the  mandrel 

against  the  spring  pressure  to  such  a  point 

as  will  accurately  place  the  record  in  posi- 
tion before  the  reproducing  needle.  Releas- 
ing means  are  also  employed  to  loosen  the 

ratchet  mechanism  and  allow  the  whole  de- 
vice to  come  back  to  its  normal  position.  60 

The  details  of  this  construction  ma}^  be 
greatly  varied;  but  I  will  explain  in  the 
following  specification  a  form  of  device 
which  is  eminently  practical,  this  form  and 
others  being  illustrated  in  the  accompany-  65 
ing  drawings,  in  which  : 

Figure  1  is  a  longitudinal  section  of  the 
preferred  form  of  raj  device.  Fig.  2  is  a 
l^erspective  view  illustrating  a  detail  of  con- 

struction of  the  form  shown  in  Fig.  1.  Fig.  70 
3  is  a  longitudinal  section  of  a  modified 
form.  Fig.  4  is  a  plan  view  of  the  same. 
Fig.  5  is  a  longitudinal  section  of  a  further 
modified  form. 

Referring  now  particularly  to  Figs.  1  and  75 
•2  of  the  drawings.  10  designates  a  suitable 
mandrel  shaft  which,  in  the  form  of  ma- 

chine to  which  I  particularly  propose  to 

apply  tliis  present  invention,  is  longitudi- 
nally vertically  movable.  But  it  will  be  80 

seen  from  the  following  that  this  movement 
is  relative  only  to  the  other  portions  of  the 
mechanism;  it  will  be  apparent  that  it  will 
suffice  for  the  shaft  10  and  the  record  sup- 

port 11  and  the  record  engaging  stops  12  85 
to  be  I'elatively  movable.  However,  I  will 
explain  the  device  as  it  operates  with  the 
record  support  11  and  stops  12  stationaiy 
and  with  the  shaft  10  moving  vertically. 
Shaft  10  has  a  key-way  13  in  its  upper  end.  90 
enlarged  at  IS^  to  receive  a  pivoted  pawl  14 
having  its  upper  or  pawl  end  15  engageable 
with  ratchet  teeth  16  on  a  ratchet  bar  17 
mounted  in  bore  18  of  mandrel  19.  The 

mandrel  19  is  adapted  to  carry  a  record  20  95 
and  is  vertically  slidable  on  the  shaft  10.  A 
suitable  spring  21  supports  the  mandrel,  the 
lower  end  of  the  spring  resting  on  a  collar 
22  which  is  also  limitedly  slidable  on  the 

shaft  10.  The  spring  2i  normally  keeps  10^ 
the  mandrel  in  its  upper  position  and  the 
sleeve  22  in  its  lower  position,  the  upward 
movement  of  the  mandrel  being  stopped  by 
the  pawl  14.  Pawl  14  is  pressed  outwardly 

by  a  small  spring  23.  and  its  lower  portion  ̂ 05 is  within  the  sleeve  22.  The  method  of 

pivotally  mounting  the  pawl  14  on  the  shaft 
10  is  shown  in  detail  in  Fig.  2.  A  trans- 
vei'se  slot  2.5  is  cut  in  the  shaft  10  and  a  pin 
2G  attached  to  the  pawl  14  rests  in  the  slot  ̂ ^^ 
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25.  The  pawl  is  prevented  from  moving 
out  by  the  sleeve  22.  Immediately  above 
the  upi^er  edge  of  the  sleeve  22  the  pawl 
is  provided  with  an  outwardly  inclined  face 

5  27  of  such  nature  that  the  pawl  will  be 
moved  inwardly  and  disengaged  from 
ratchet  teeth  16  when  the  sleeve  22  is  moved 

upwardly.  Means  for  moving  the  sleeve  22 
upwardly  is  provided  by  a  stop  28  station- 

10  arily  mounted  around  the  shaft  10  and  en- 
gageable  by  the  sleeve  22  when  the  shaft  10 
moves  downwardly.  This  forms  a  specific 
preferred  form  of  release  for  the  ratchet 
mechanism;  but  I  do  not  care  to  limit  my- 

15  self  to  this  peculiar  foi'm  nor  to  the  specific time  of  release  hereinafter  described. 
The  record  engaging  stops  12  preferably 

comprise  suitable  rollers  30  re  volubly 
mounted  on  a  shaft  or  rod  31  which  may 

20  be  sup]3oi*ted  in  any  preferred  manner.     A 
reproducing  point  32  is  illustrated  in  Fig.  1. 

In  operation,  the  shaft  10  moves  from  a 
position  below  that  illustrated  in  Fig.  1  and 
the  mandrel  19  is  moved  up  inside  a  record 

25  20  wliich  has  been  supported  on  table  11  and 

raises  the  record  oil'  the  table,  carrying  it 
upwardly  vmtil  the  upper  edge  of  the  record 
is  pressed  against  the  wheels  30.  Further 
upAvard  movement  of  the  shaft  then  causes 

30  the  record  to  be  pressed  down  on  the  man- 
drel so  as  to  properly  engage  the  same  and 

causes  the  relative  downward  movement  of 
the  mandrel  on  the  shaft.  In  other  words, 
the  record  is  held  in  proper  position  relative 

35  to  the  reproducing  jjoint  while  the  mandrel 
adjusts  itself  on  the  shaft.  Rotation  of  the 
shaft  then  begins  and  the  reproducing  point 
will  immediately  engage  the  beginning  of 
the  sound  groove  and  start  the  reproduction. 

40  When  the  reproduction  has  been  finished, 
the  mandrel  shaft  is  moved  downwardly 
and  the  ratchet  mechanism  released  in  the 
manner  hereinbefore  described.  The  man- 

drel thereupon  moves  upwardly  and  is  in 
45  readiness  for  the  next  operation. 

In  Figs.  3,  4  and  5  I  have  shown  modified 
forms  of  device  for  properly  placing  the 
record  with  relation  to  the  reproducing 
point.     Here  I  have  shown  an  expanding 

50  mandrel  19*^  or  19''  constructed  in  a  num- 
ber of  segments.  In  the  form  shown  in 

Figs.  3  and  4  each  segment  is  pulled  in- 
wardly toward  hollow  shaft  10^  by  suitable 

springs  50,  the  segment  being  pivotally  sup- 
55  ported  at  51  on  a  small  plunger  52.  The 

inner  ends  of  the  ]Dlungers  are  engaged  by 
a  suitable  cone  53  normally  supported  in 
the  position  shown  by  a  light  spring  54. 
Below  the  cone  53  a  heavier  spring  55  con- 

60  nects  the  cone  with  a  suitable  cord  56  which 

may  wind  about  a  flat  take-up  drum  57,  the 
end  of  the  cord  being  secured  to  the  drum 

at  58.  When  the  shaft  10^  has  moved  up- 
wardly sufficient  to  unwind  the  whole  length 

65  of  cord  56,  the  cord  will  then  pull  down 

on  heavy  spring  55  and  will  move  the  cone 
63  down  between  the  ends  of  plungers  52, 
causing  the  expansion  of  the  segmental  man- 

drel. The  record  has  meanwhile  been  rest- 
ing loosely  around  the  mandrel  on  shoulder  70 

59,  the  shoulder  providing  for  accurate  lon- 
gitudinal placement  of  the  record. 

In  Fig.  5  I  have  shown  a  slightly  different 
fci'm  of  device  in  which  each  segment  is 
supported  pivotally  and  adjustably  at  the  75 
point  51**  on  plungers  52'',  but  these  plungers 
have  downwardly  depending  inner  ends  60 
engaging  a  conical  aperture  61  in  a  movable 
member  62  ordinai-ily  supported  in  the  posi- 

tion shown  by  a  suitable  compression  spring,  80 
63.  The  member  62  is  connected  to  a  cord 

56''  ojjerated  in  the  same  manner  as  cord  56. 
Springs  50''  hold  the  segments  inwardly,  but 
only  with  slight  force,  so  that  centrifugal 

force  of  the  revolving  segments  will  over-'  85 
come  the  springs  and  force  the  segments 
outwardly  into  proper  engagement  with  the 
inner  surface  of  a  record  supported  on  the 

flange  59''.  When  the  shaft  10''  moves  up- 
wardly to  a  sufficient  height,  the  cord  56'',  90 

draAYs  dow]i  on  the  member  62  causing  plun- 
gers 52  to  be  loosened  so  that  the  segments 

may  move  outwardly  by  centrifugal  action. 
Haviiig  described  my  invention,  I  claim : 
1.  In  combination,  a  longitudinally  mov-  95 

able  mandrel  carrj'ing  member,  a  record  car- 
rying mandrel  longitudinally  movable  there- 

on, and  stationary  means  into  engagement 
with  which  a  record  on  the  mandrel  is 

moved  by  the  common  movement  of  carry-  100 
ing  member  and  mandrel,  whereby  the  man- 

drel and  record  are  moved  longitudinally  on 
the  carrying  member. 

2.  In  combination,  a  mandrel  shaft,  a  rec- 
ord carrying  mandrel  slidable  thereon,  105 

yielding  means  to  move  the  mandrel  in  one 
direction  on  the  shaft,  releasable  means  to 
secure  the  mandrel  against  such  movement, 
and  uieans  adapted  to  engage  a  record  on  the 
mandrel  and  cause  the  mandrel  to  move  on  H*^ 
the  shaft. 

3.  In  combination,  a  mandrel  shaft,  a  rec- 
ord    carrying    mandrel     slidable     thereon, 

yielding  means  to  move  the  mandrel  in  one 
direction     on    the    shaft,    ratchet    holding  H^ 
means  for  the  mandrel,  and  means  adapted 
to  engage  a  record  on  the  mandrel  and  cause 
the  movement  of  the  mandrel  on  the  shaft. 

4.  In  combination,  a  longitudinally  mov- 

able   mandrel   carrying   member,    a    record  '•^^ 
cari-ying    mandrel    longitudinally    movable 
thereon,  means  for  opposing  movement  of 
the  mandrel  on  the  carrying  member,  and 
stationary  means  into  engagement  with 

which  a  record  on  the  mandrel  is  moved  '■^- 
by  the  common  movement  of  carrying  mem- 

ber and  mandrel,  whereby  the  mandrel  and 
record  are  moved  longitudinally  on  the  car- 

rying member. 

5.  In  combination,  a  mandrel  shaft,  a  rec-  ■'•"'■' 
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ord  carrying  mandrel  slidable  thereon, 
yielding  means  to  move  the  mandrel  in  one 
direction  on  the  shaft,  releasable  means  to 
secure  the  mandrel  against  such  movement, 

5  means  for  releasing  the  mandrel  securing 
means,  and  means  adapted  to  engage  a  rec- 

ord on  the  mandrel  and  cause  the  mandrel 
to  move  on  the  shaft. 

6.  In  combination,  a  mandrel  shaft,  a  rec- 
10  ord  carrying  mandrel  slidable  thereon,  yield- 

ing means  to  move  the  mandrel  in  one  direc- 
tion on  the  shaft,  ratchet  holding  means  for 

the  mandrel,  means  for  releasing  said 
ratchet  holding  means,  and  means  adapted 

15  to  engage  a  record  on  the  mandrel  and  cause 
the  movement  of  the  mandrel  on  the  shaft. 

7.  In  combination,  a  longitudinally  mov- 
able mandrel  shaft,  a  record  carrying  man- 

drel    longitudinally     movable     thereon,     a 
20  spring  tending  to  move  the  mandrel  in  one 

direction  on  the  shaft,  a  ratchet  mechanism 
holding  the  mandrel  against  such  movement, 
a  stop  adapted  to  be  engaged  by  a  record  on 
the  mandrel,  and  means  for  releasing  the 

25  ratchet  mechanism, 

8.  In  combination,  a  longitudinally  mov- 
able mandrel  shaft,  a  record  carrying  man- 
drel longitudinally  movable  thereon,  a  col- 

lar limitedly  slidable  on  the  mandrel  shaft, 
30  a  spring  between  the  mandrel  and  collar 

tending  to  move  the  mandrel  in  one  direc- 
tion on  the  shaft,  ratchet  mechanism  pre- 

venting such  movement  of  the  mandrel,  said 
mechanism   including   a   pawl   movable   by 

35  longitudinal  movement  of  the  collar,  a  stop 
adapted  to  be  engaged  by  a  record  on  the 
mandrel,  and  a  stop  adapted  to  be  engaged 
by  the  collar. 

9.  In  combination,  a  vertically  longitudi- 
40  nally  movable  mandrel  shaft,  a  record  car- 

rying mandrel  longitudinally  movable  there- 
on at  its  upper  end,  a  collar  limitedly  slid- 

able on  the  shaft  below  the  mandrel,  a  com- 
pression spring  between  the  mandrel  and  col- 

45  lar,  ratchet  teeth  on  the  mandrel,  a  pawl 
pivoted  on  the  shaft  and  engageable  with 
said  ratchet  teeth  and  having  an  inclined 
surface  engageable  by  the  sleeve  in  its  up- 

ward movement,   a   record  stop   above   the 
mandrel,  and  a  stop  below  the  collar.  50 

10.  In  combination,  a  vertically  longitudi- 
nally movable  mandrel  shaft,  a  record  car- 

rying mandrel  longitudinally  movable'  there- 
on at  its  upper  end,  a  collar  limitedly  slid- 

able on  the  shaft  below  the  mandrel,  a  com-  55 
pression  spring  between  the  mandrel  and 
collar,  a  ratchet  toothed  bar  on  the  mandrel 
adjacent  the  shaft,  a  pawl  pivoted  to  the 
shaft  and  lying  within  a  longitudinal  groove 
therein  with  its  lower  end  within  the  collar,  60 
an  outwardly  projecting  inclined  surface  on 
the  pawl  directly  above  the  collar,  a  spring 
tending  to  move  the  pawl  outwardly,  a  rec- 

ord stop  above  the  mandrel,  and  a  stop  be- 
low the  collar.  65 

11.  In  combination,  a  vertically  longitudi- 
nally movable  mandrel  shaft,  a  mandrel  slid- 

able thereon,  spring  means  for  moving  the 
mandrel  upwardly  on  the  shaft,  and  ratchet 
means  to  i^revent  such  movement.  70 

12.  In  combination,  a  vertically  longitudi- 
nally movable  mandrel  shaft,  a  record  car- 

rying mandrel  slidable  thei'eon,  spring 
means  for  moving  the  mandrel  upwardly  on 
the  shaft,  ratchet  means  to  prevent  such  75 
movement,  and  a  record  stop  above  the  man- 
drel. 

13.  In  combination,  a  vertically  longitudi- 
nally movable  mandrel  shaft,  a  record  car- 

rying mandrel  slidable  thereon,  spring  80 
means  for  moving  the  mandrel  upwardly  on 
the  shaft,  ratchet  means  to  prevent  such 
movement,  releasing  means  for  said  ratchet 
means,  and  a  record  stop  above  the  mandrel. 

14.  In   combination,   a   mandrel  shaft,   a  85 
mandrel  slidable  thereon,  spring  means  for 
moving  the  mandrel  in  one  direction  on  the 
shaft,   and   ratchet   mechanism   to   prevent 
such  movement. 

In  witness  that  I  claim  the  foregoing  I  90 
have  hereunto  subscribed  my  name  this  31st 
day  of  January,  1912. 

HARRY  T.  SCOTT. 
Witnesses : 

Jas.  H.  Ballagh, 
Jajies  T.  Barkelew. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Harry  T.  Scott  and 

Leo  J.  Pattersok,  citizens  of  the  United 
States,  both  residing  at  Los  Angeles,  in  the 

5  county  of  Los  Angeles,  State  of  California, 
have  invented  new  and  useful  Improve- 

ments in  Automatic  Phonographs,  of  which 
the  following  is  a  specification. 

This   invention   relates   to   an   automatic 

10  phonograph  for  playing  automatically  and 
successively  a  number  of  phonograph  rec- 

ords of  the  ordinary  cylindrical,  or  Edison 
type  and  the  invention  consists  primarily 
in  an  arrangement  of  mechanisms  whereby 

15  the  records  are  carried  with  their  axes  in 
vertical  positions  and  are  moved  from  the 
carrying  member,  magazine  or  table,  to  a 
position  adjacent  the  reproducing  mecha- 

nism, automatic  means  being  employed  for 
20  tlien  so  operating  the  record  and  the  repro- 

ducing mechanism  as  to  reproduce  the  sound 
from  the  record  and  to  then  return  the  rec- 

ord to  the  magazine  or  table. 
In  its  specific  preferred  embodiment,  our 

25  invention  consists  of  a  .suitable  movable  rec- 
ord carrying  magazine  or  table,  preferably 

a  horizontally  rotating  table  mounted  on  a 
vertical  axis,  the  table  having  pockets  ar- 

ranged around  its  periphery  in  which  the 
30  cylindrical  records  are  adapted  to  loosely 

rest.  The  records  thus  stand  in  their  nor- 
mal vertical  positions  without  forcible  con- 
tact with  a  mandrel  or  any  other  device;  in 

fact,  the  records  are  as  free  from  liability 
35  to  deterioration  and  breakage  as  they  are 

when  packed  in  specially  made  cases.  The 
records  rest  on  annular  shehes  in  ttie  table 

]iockets,  the  pockets  extending  with  reduced 
diameter  down  through  the  table,  so  that 

40  there  is  an  opening  under  each  2)ocket 
through  which  the  record  raising  member 
and  record  engaging  mandrel  may  pass. 
The  table  is  provided  with  an  intermittent 
rotating  mechanism  so  that  it  may  be  moved 

45  to  place  successive  records  over  the  record 
engaging  mandrel:  but  it  will  be  seen  from 
the  jfcllowing  specification  that  this  table 
moving  meclianism  may  be  thrown  out  of 
action  temporarily   or   completely,   or  that 

50  it  may  be  moved  by  hand  instead  of  by  its 
automatic  mechanism.  The  record  engag- 

ing mandrel  is  mounted  on  the  upper  end  of 
the  verticallv  movable  and  rotatable  shaft. 

the  action  of  the  shaft  being  first  to  move 
vertically  and  engage  the  mandrel  with  the  55 
record  immediately  above,  move  the  record 
to  a  point  adjacent  the  reproducing  mecha- 

nism, and  then  to  rotate  and  slowly  move 

down-s\ardly  in  a  manner  designed  to  keep 
the  sound  groove  of  the  record  in  engage-  60 
ment  with  the  reproducing  point  or  stylus. 
In  other  words,  the  record  is  both  rotated  and 

moved  longitudinally  —  given  two  distinct 
movements — instead  of  as  heretofore  rotat- 

ing the  record  and  moving  the  reproducing  65 
mechanism  longitudinally  along  the  record. 
In  our  machine  the  reproducing  mechanism 
is  held  stationary,  at  least  so  far  as  move- 

ment along  the  record  is  concerned.    "N'^^ien the  record  carrying  mandrel  is  moved  down-  70 
wardly  to  a  point  where  the  reproduction 
of  a  record  is  completed,  the  mechanism  al- 

lows the   mandrel   to   move  quickly   to   its 
lowermost  position.    In  addition  to  this  the 
record  is  left  in  its  pocket  on  the  table  and  75 
immediately   the   mandrel   has   reached    its 
lowermost  position  and  is  free  of  the  table, 
the  table  is  rotated  through  a  certain  por- 

tion of  a  revolution  to  bring  the  next  record 

directly  over  the  mandrel.     "When  this  has  80 
been    accomplished    the    mandrel    is    again 
started  upward  and  the  whole  operation  is 

repeated.    "We  have  p)-ovided  certain  devices for  the  manual  control  of  this  mechanism, 
allowing  the  records  to  be  played  in  any  de-  85 
sired  manner.     If  desired,  the  table  operat- 

ing mechanism  may  be  thrown  out  of  action 
and  the  table  or  other  record  support  moved 
by  hand.     The   records   need   not   then   be 
played    in   succession    as   placed    upon    the  90 
table,  any  desired  record  being  played  di- 

rectly after  any  other;  or  the  same  record 
may    be    repeated     indefinitely.    Manually 
controlled  means  are  also  provided  for  dis- 

continuing the  playing  of  any  record,  im-  95 
mediately  replacing  it  upon  the  record  sup- 
poi't  or  table  and  passing  to  the  next  rec- 

ord.    These  two  manually  operable  devices 
provide  for  complete  control  over  the  ma- 

chine.    If  the  magazine  or  table  of  the  ma-  100 
chine  will  contain  a  dozen  records,  the  op- 

erator may  select  the  dozen  or  less  records 
he  wishes  to  hear,  place  them  in  the  machine 
and  pull  out  the  starting  button.     The  ma- 

chine   is    preferably    o]5erated    electrically;  105 
and  operation  of  the  starting  button  closes 
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25 

the  electric  circuit  to  the  operating  motor. 
The  mechanism  immediately  starts  opera- 

tion, engaging  and  reproducing  the  first 
record,  passing  immediately  to  the  next  one 

5  and  so  on  until  it  has  played  the  entire  num- 
ber selected.  Should  the  operator  then  de- 

sire, the  machine  will  keep  on  indefinitely 
repeating  the  records  in  succession.  When 
it  is  desired  to  stop  the  machine,  the  start- 

10  iiig  and  stopping  button  is  pressed;  but  the 
machine  will  not  stop  until  it  has  disposed 
of  the  record  then  being  played.  It  will 
either  complete  the  reproduction  of  that 
particular  record   and  replace  it  upon  the 

15  record  table,  or  the  record  discontinuing 
button  may  be  pressed  and  the  operation 
stopped  immediately.  But.  in  whichever 
way  the  operation  is  stopped,  the  machine 
will  always  come  to  a  certain  definite  posi- 

20  tion  before  coming  to  rest;  and  in  this  posi- 
tion it  is  impossible  for  any  manual  opera- 
tion of  the  exposed  parts  of  the  machine  to 

cause  it  damage. 

One  of  the  prime  features  of  our  inven- 
tion is  its  extreme  simplicity.  We  are  en- 

abled to  accomplish  the  above  described  op- 
erations with  an  amount  of  mechanism  very 

little  in  excess  of  the  machinery  sometimes 
used    to    reproduce    but    a    single    record. 

30  There  are  many  different  manners  of  mov- 
ing the  several  parts  of  our  machine;  but 

we  have  adopted  what  appears  to  be  the 
most  simple  mode  of  operation  and  will 
hereinafter   describe  the  mechanism   which 

35  we  conceive  to  be  the  simplest  and  the  one 
which  accomplishes  its  results  in  the  most 
satisfactory  and  direct  manner.  In  this 
preferred  form  of  mechanism  a  rotatable 
nut  engages  with  a  thread  on  the  mandrel 

40  shaft,  so  that,  by  rotation  of  this  nut,  the 
shaft  may  be  either  raised  or  lowered,  ac- 

cording to  the  direction  of  rotation.  Means 
are  provided  for  rotating  the  nxit  and  the 
shaft  at  differential  speeds,  and  for  starting 

45  and  stopping  rotation  of  the  nut  and  shaft^ 
at  different  points  in  the  operation  of  the 
machine.  The  direction  of  the  mandrel 
screw  thread  in  the  present  machine  is  such 
that,  to  feed  the  mandrel  shaft  downwardly 

50  by  the  differential  action,  the  nut  must  be 
rotated  slightly  faster  than  the  shaft  itself; 
but  this  may  be  arranged  as  desired.  For 
driving  the  nut  a  simple  gear  mechanism  is 
provided  connecting  the  nut  with  a  sleeve 

55  rotating  about  the  nut.  This  sleeve  is 
loosely  mounted  on  the  shaft  and  is  suitably 
rotatably  connectible  thereto.  The  gears 
connect  the  sleeA^e  with  the  nut  in  such  man- 

ner that  the  nut  travels  slightly  faster  than 
60  the  sleeve  and  in  the  same  direction;  and 

the  mechanism  for  starting  and  stopping 
the  rotation  of  the  nut  takes  the  form  of 
means  for  simply  shifting  these  gears  to 
throw  them  into  and  out  of  engagement. 

66       The  nut  and  shaft  preferablj'  rotate  in  the 

same  direction;  so  that  it  will  be  seen  that, 
if  the  arrangement  is  such  that  when  the 
nut  alone  is  revolving  the  shaft  is  moved 
downwardly,  when  the  shaft  alone  revolves 
in  the  same  direction  it  will  be  moved  up-  ̂ q 
wardly.  The  rate  of  these  movements  will 
depend  entirely  upon  the  speed  of  rotation 
of  the  nut  and  shaft  and  the  pitch  of  the 

screw  thread ;  and  the  pitch  is  made  suffi- 
ciently coarse  to  cause  the  movement  of  the  75 

shaft  at  considerable  velocity  when  either 
the  nut  or  the  shaft  is  rotated  alone.  But 
when  the  nut  and  shaft  are  rotated  together, 
the  differential  action  causes  the  slow  down- 

ward movement  of  the  shaft  while  it  is  ro-  go 
tated ;  and  it  is  during  this  movement  that 
the  reproducing  mechanism  is  thrown  into 
engagement  with  the  record  to  follow  its 
sound  groove.  Thus,  considered  in  a  broad 
manner,  the  operation  of  the  device  is  as  85 
follows :  Mechanism  controlled  by  the  shaft 
when  in  its  lowermost  position  causes  the 
shaft  to  begin  rotating.  This  immediately 
screws  the  shaft  upwardly  until  it  reaches 
its  uppermost  point.  Mechanism  controlled  90 
b}'  the  position  of  the  shaft  at  its  uppermost 
point  causes  the  nut  to  begin  revolving  and 
the  shaft  is  then  moved  down  differentially 
Avhile  it  is  rotated.  When  the  shaft  has 

moved  downwardly  through  a  poi-tion  of  its  95 downward  motion  and  the  record  on  the 

mandrel  has  completely  passed  by  the  re- 
producing mechanism,  mechanism  is  en- 

gaged by  the  shaft  to  stop  the  rotation  of 
the  shaft,  the  nut  alone  continuing  its  ro-  100 
tation.  This  causes  the  quick  downward 
motion  of  the  shaft  to  its  original  position. 
We  have  shown  this  preferred  form  of 
mechanism  in  the  accompanying  drawings, 
in  which :  105 

Figure  1  is  a  front  elevation  with  parts  in 
vertical  longitudinal  section.  Fig.  2  is  a 
vertical  longitudinal  section  of  the  main  op- 

erating portions  of  our  machine.  Fig.  3  is 
a  partial  plan  showing  the  record  carrying  110 
table  and  the  reproducer  mechanism.  Fig. 
4  is  a  detail  horizontal  section  taken  on  line 

4 — 4  of  Fig.  2.  Fig.  5  is  a  detail  horizontal 
section  taken  on  line  5 — 5  of  Fig.  2.  Fig. 
6  is  a  detail  horizontal  section  taken  on  line  115 
6  of  Fig.  2.  Fig.  7  is  a  detail  section 
taken  as  indicated  by  line  7 — 7  of  Fig.  2. 
Fig.  8  is  partially  a  detail  section  taken  as 
indicated  by  line  8 — 8  of  Fig.  2  and  par- 

tially a  diagrammatic  view  showing  the  120 
electrical  connections  of  the  driving  motor 
and  the  controlling  switches.  Fig.  9  is  a 
bottom  plan  taken  as  indicated  by  line  9 — 9 
of  Fig.  2.  Fig.  10  is  a  sectional  detail  show- 

ing the  governor  connection  of  the  driving  1^5 
motor  to  the  mechanism.  Fig.  11  is  a  ver- 

tical section  showing  a  modified  arrange- 
ment of  mandrel  shaft  and  nut.  Fig.  12  is 

a  section  taken  on  line  12 — 12  of  Fig.  11. 
In  the  drawings  20  designates  a  suitable   *^^ 
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frame  of  any  suitable  material  and  prefer- 
ably mounted  in  a  case  21  of  any  desired  de- 

sign. This  case  has  an  upper  shelf  or  floor 
22  on  which  the  reprodticing  mechanism  23 

5  is  mounted  and  of  whose  upper  surface  the 
revolving  record  table  or  support  24  forms 
practically  a  continuation.  Record  table  24 
is  provided  with  a  plurality  of  pockets  25 
arranged  around  its  periphery,  these  ]50ckets 

10  25  extending  vertically  through  the  table  24. 
At  the  lower  ends  of  the  pockets  annular 
shelves  26  are  provided  in  any  desired  man- 

ner, and  the  upper  surface  of  these  shelves 
and  the  interior  surface  of  the  pockets  are 

15  covered  with  a  protective  layer  of  felt  or 
any  other  suitable  material.  Records  28  are 
placed  in  these  pockets,  standing  loosely 
therein  on  annular  shelves  26;  and  the 

openings  26''  through  the  annular  shelves  are 
20  sufficiently  large  to  pass  a  mandrel  which 

will  engage  with  the  interior  of  the  cylin- 
drical records.  It  will  be  seen  that  the  rec- 

ords are  carried  in  a  manner  which  pre- 
cludes entirely  their  liability  to  deformation 

25  or  to  breakage  by  contraction  and  ex])an- 
sion.  Cylindrical  records  are  usually  best 
stored  in  a  vertical  position;  and  our  ma- 

chine has  the  advantage  of  holding  the  rec- 
ords in  this  most  desirable  position  while 

30  they  are  in  our  machine.  And  it  will  be 
seen  that  the  records  are  only  engaged  on  a 
mandrel  while  they  are  actually  being  re- 

produced; and  this  completely  obA'iates 
breakage  by  contraction  of  records  on  the 

35  mandrel  which  occurs  in  machines  where  the 
records  are  left  on  the  mandrels  for  a  long 
period. 

Record  table  24  is  mounted  on  a  vertical 
shaft  30  supported  in  suitable  bearings  31 

40  and  32  in  fi-ame  20.  Rotation  of  the  record 
table  about  the  axis  of  shaft  30  will  bring 
any  desired  record  28  opposite  the  repro- 

ducing mechanism  23  and  into  playing  posi- 
tion.    We  employ  a  registering  device  for 

45  accurately  registering  the  table  in  these  po- 
sitions, this  device  consisting  in  a  spring 

pressed  roller  33  (see  Figs.  1  and  3)  adapted 
to  enter  any  one  of  suitable  notches  34  in 
the  jx^riphery  of  the  table.    The  roller  33  is 

^^  mounted  on  a  suitable  plunger  35  and  is 
pressed  toward  the  table  by  a  spring  36. 
The  engagement  of  the  roller  with  any  one 
of  the  notches  is  sufficient  to  hold  the  table 

securely  in  position,  but  insufficient  to  pre- 
"^  vent  the  table  from  beinir  moved  from  one 

position  to  the  next.  The  mechanism  for 
moving  the  table  from  one  position  to  an- 

other will  bo  hereinafter  described. 
Directly  beneath  the  record  pocket  which 

stands  opposite  the  reproducing  mechanism 
23  there  normally  stands  a  record  engaging 
mandrel  40.  Mandrel  40  is  mounted  and 
supported  on  mandrel  shaft  41.  this  shaft 
being  adapted  for  both  longitudinal  move- 

ment along  and  rotation  about  its  vertical 

axis.  The  shaft  41  is  preferably  not  di- 
rectly journaled  in  frame  20;  but  at  its 

ujiper  end  it  is  journaled  in  a  nut  42  which 
in  turn  is  journaled  in  a  suitable  bearing  43 
in  frame  20.  and  at  its  lower  end  the  shaft  70 
is  journaled  in  a  sleeve  44  which  in  turn  is 
journaled  in  a  suitable  bearing  45  in  frame 
20.  These  arrangements  are  made  for  sake 
of  simplicity  of  manufacture  and  operation. 
The  sleeve  44  is  of  some  vertical  longitudinal  75 
extent  and  surrounds  the  shaft  41  with  a 
running  fit.  Directly  above  bearing  45  drive 
balance  wheel  46  is  secured  to  the  sleeve  44, 
being  tightly  forced  on  the  sleeve  in  the 
position  shown.  Directly  above  the  balance  80 
wheel  46  a  gear  47  is  cut  on  the  sleeve;  and 
at  the  upper  end  of  sleeve  44  a  clutch  mem- 

ber 48  is  formed  adapted  to  engage  with  a 
corresponding  clutch  member  49  on  the 
lower  end  of  a  sliding  and  revolving  sleeve  85 
50.  vSleeve  50  surrounds  and  slides  verti- 

cally on  a  sleeve  51  whose  lower  end  engages 
the  upper  end  of  sleeve  44  and  prevents 
sleeve  44  from  rising  and  whose  u])]:)er  end 
engages  the  lower  end  of  bearing  43,  the  90 

sleeve  51  being  thus  pi-evented  from  longi- 
tudinal movement.  Sleeve  51  is  secured  by 

key  or  spline  52  to  rotate  always  with  shaft 
41,  while  sleeve  50  is  secured  by  a  pin  and 
slot  arrangement  53  to  rotate  always  with  95 
sleeve  51  but  to  be  vertically  slidable  thereon 
so  as  to  engage  and  disengage  clutch  mem- 

bers 48  and  40;  and  when  the  clutch  mem- 
bers are  disengaged  and  the  sleeve  50  is  in 

its  uppermost  position,  the  upper  end  of  100 

sleeve  50  engages  a  flange  51*  on  sleeve  51  as 
a  limit  to  its  upward  movement.  By  mount- 

ing sleeve  50  on  sleeve  51  which  has  no  ver- 
tical longitudinal  movement,  instead  of 

mounting  it  directly  on  shaft  41  which  has  105 
vertical  longitudinal  movement,  it  will  be 
seen  that  all  tendency  of  the  vertically  mov- 

ing shaft  to  move  sleeve  50  is  avoided. 
The  sleeve  50  has  a  screw  thread  60  with 

which  the  end  61  of  a  horizontally  moving  HO 
detent  62  is  adapted  to  engage.  Detent  62 
is  mounted  in  suitable  bearings  in  the  frame 
20  and  is  provided  with  a  spring  63  which 
normally  continuously  presses  the  detent  to- 

ward and  into  the  screw  thread  60;  but  cer-  H^ 
tain  stop  mechanisms  are  provided  for  hold- 

ing the  detent  against  such  movement  at 
certain  times.  A  notch  64  is  preferably  cut 
in  the  under  side  of  detent  62  and  the  cor- 

respondingly shaped  upper  end  65  of  catch  ̂ ^0 
rod  66  is  adapted  to  enter  the  notch  when 
the  detent  62  is  moved  to  the  left  in  Fig.  2. 
Catch  rod  66  is  normallv  i^ressed  upwardly 
by  a  spring  67  and  it  may  be  pulled  down 

and  out  of  engacement  with  the  detent  62  by  '■-^ 
the  action  of  a  bell  crank  lever  68  pivoted  at 
69  on  the  under  side  of  frame  20.  the  end  70 
of  one  arm  of  the  lever  being  adapted  for 
engagement  by  collar  71  on  the  lower  end 

of  mandrel  shaft  41  when  the  mandrel  shaft     '^^ 
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has  moved  upwardly  to  a  sufficient  extent. 
Collar  71  has  also  another  function  to  per- 

form when  the  shaft  41  is  at  its  uj)]Dermost 
point  of  movement ;  this  will  be  later  ex- 

5  plained. 
The  detent  62  is  connected  at  its  end  to  a 

plate  75  confined  between  a  collar  76  and 
ratchet  77  on  table  shaft  30.  The  aperture 
in  plate  75  is  sufficient  to  allow  longitudinal 

10  movement  of  detent  62.  The  plate  75  is  pro- 
vided with  a  lug  78  which  projects  outside 

the  periphery  of  collar  76  and  upwardly  so 
as  to  be  engaged  by  arm  79  extending  from 
collar  76  when  the  arm  79  has  moved  to 

15  the  position  indicated  in  dotted  lines  in  Fig. 
5;  and  the  latter  part  of  this  movement  of 
arm  79  moves  the  lug  78  so  as  to  move  the 
detent  62  sufficiently  to  disengage  its  end 
61  from  screw  thread  60  of  sleeve  50.     The 

20  arm  79  is  moved  from  the  position  shown  in 
full  lines  to  the  position  shown  in  dotted 
lines  through  the  medium  of  a  push  rod  80 
mounted  in  suitable  bearings  81  in  the  frame 
and  adapted  to  engage  with  a  cam  82  mount- 

26  ed  on  differential  shaft  83.  The  cam  82  is 

mounted  on  the  differential  shaft  through 
the  medium  of  a  pin  and  slot  arrangement 
84  so  that  it  will  rotate  with  the  shaft  but 
not  necessarily  move  down  with  the  shaft 

30  from  its  position  as  shown  in  Fig.  2.  The 
push  rod  80  normalty  rests  in  the  position 
shown  in  Figs-  2  and  5,  with  its  cam  en- 

gaging end  below  the  cam  82 ;  and  it  is  nec- 
essary for  the  cam  to  be  lowered  in  order 

35  to  engage  this  push  rod  and  to  force  it  to 
the  left  in  Fig.  5  by  virtue  of  rotation  of 
the  cam.  The  push  rod  80  has  a  notch  86 
engageable  by  a  vertically  moving  catch  rod 
87   which   is   hung   loosely   from   lever   89. 

40  When  lever  89  is  moved  down  from  its  posi- 
tion shown  in  Fig.  2,  it  will  press  against 

spring  90  and  thus  force  the  catch  rod  87 
into  the  notch  86  when  the  notch  86  is  moved 
below  the  end  of  the  catch  rod ;  the  sequence 

45  of  operations  being  such  that  the  catch  rod 
87  is  pushed  down  before  the  push  rod  80 
is  moved  from  its  position  shown  in  Fig.  2. 
The  cam  82,  as  hereinbefore  stated, is  mount- 

ed on  differential  shaft  83  so  as  to  rotate 

50  therewith  but  not  necessarily  to  move  lon- 
gitudinally therewith.  Connected  with  the 

cam  is  a  sleeve  having  a  collar  95  on  its  up- 
per end  engageable  by  an  inclined  yoke  96 

so  as  to  raise  the  sleeve  and  the  cam  82  to 

55  the  position  shown  in  Fig.  2  or  so  as  to  hold 
it  in  that  position  and  not  allow  it  to  drop 
when  the  differential  shaft  83  is  pushed 
downwardly.  This  yoke  96  is  mounted  on 
the  end  of  a  push  rod  97  manually  operable 

60  from  the  front  of  the  machine.  Two  switch 
contacts  98  are  so  mounted  on  frame  20  that 

electrical  circuit  is  adapted  to  be  closed  be- 
tween them  by  a  disk  99  carried  on  push 

rod  97  when  the  push  rod  is  in  the  position 
65  shown  in  Fig.  8  and  when  inclined  yoke  96 

is  out  of  engagement  with  collar  95.  When 
the  rod  97  is  pushed  in  to  break  the  circuit 
between  contacts  98  and  to  stop  the  machine, 
then  the  yoke  96  is  placed  beneath  the  col- 

lar 95  to  hold  the  cam  82  in  the  position  ̂ q 
shown  and  to  prevent  it  dropping  into  en- 

gagement with  rod  80.  Thus,  whenever  the 
machine  is  stopped,  the  automatic  operation 
of  the  table  does  not  take  place  until  the 
machine  is  again  started.  This  will  be  ex-  75 
plained  hereinafter. 
We  have  shown  a  motor  100  for  driving 

the  machine,  this  motor  being  connected  to 
fly  wheel  46  through  the  medium  of  a  fric- 

tion wheel  101  controlled  by  a  suitable  ball  go 
governor  102.  The  speed  of  the  machine  is 
thus  kept  uniform.  Motor  100  is  illustrated 
diagrammatically  in  Fig.  8  and  the  con- 

nections to  any  suitable  source  of  elec- 
trical energy  are  also  illiistrated.  It  will  35 

be  noted  that  closure  of  circuit  through 
the  contacts  98  wall  supply  current  to 
the  motor;  and  also  that  closure  of  cir- 

cuit through  a  switch  103  will  supply 
current  thereto.  This  switch  103  is  mount-  90 
ed  on  a  rod  104  depending  from  the  outer 
end  of  lever  89.  When  the  lever  89  is  below 
the  position  shown,  the  circuit  through 
switch  103  will  be  broken ;  but,  as  the  lever 
is  only  in  its  lowermost  position  when  the  95 
mandrel  shaft  41  is  in  its  lowermost  posi- 

tion, the  switch  103  is  only  open  when  the 
shaft  is  in  its  lowermost  23osition  and  when 
mandrel  40  is  sufficiently  low  to  entirely  dis- 

engage the  table  24.  Thus,  if  push  rod  97  lOO 
is  moved  inwardly  while  the  mandrel  is  in 
one  of  its  upper  positions,  the  machine  will 
continue  operation  until  the  switch  103  is 
opened  by  the  shaft  reaching  its  lowermost 
iwsition.  105 

We  will  now  explain  the  preferred  mech- 
anism by  means  of  which  the  shaft  41  is 

moved  longitudinally  and  rotated  in  proper 
relation  to  its  longitudinal  movement,  and 
will  then  explain  the  complete  operation  of  110 
the  combined  mechanism. 

Shaft  41  is  provided  with  a  suitable  screw 
thread  110  in  such  direction  which,  engag- 

ing with  the  corresponding  threads  111  on 
the  interior  of  nut  42,  will  raise  the  shaft  115 
when  rotated  in  the  direction  indicated  by 
the  arroAv  in  the  lower  portion  of  Figs.  1 
and  2.  Nut  42  is  also  rotatable;  and  the 
fundamental  feature  of  this  preferred  form 
of  mechanism'  consists  in  providing  certain  120 
means  for  intermittently  rotating  the  shaft 

and  the  nut,  preferably  in  the  same  direc- 
tion. The  nut  is  started  and  stopped  in 

rotation  at  certain  points  of  the  operation 
and  likewise  the  shaft;  and  the  relative  125 
speeds  of  rotation  of  the  shaft  and  nut  are 
sucli  as  to  accomplish  tlie  movements  re- 

quired of  the  machine.  With  the  nut  rotat- 
ing in  the  same  direction  as  the  mandrel 

shaft,   to    feed    the    mandrel    shaft    down-  130 
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wardly  by  differential  action  the  nut  must 
be  rotated  faster  than  the  shaft;  but  it  will 
be  seen  that,  by  suitable  aiTangenients,  this 
differential  action  might  be  exactly  re- 

6  versed.  A  simple  gear  mechanism  is  em- 
ployed for  driving  the  nut,  consisting  of  a 

gear  112  mounted  on  the  lower  end  of  dif- 
fei'ential  shaft  83  and  meshing  with  gear  47 
on  sleeve  44,  and  gear  113  mounted  on  the 

10  upper  end  of  differential  shaft  83  and  mesh- 
ing intermittently  with  gear  114  on  the  ex- 

terior of  luit  42.  In  the  present  arrange- 
ment gear  113  has  more  teeth  than  gear  112, 

the  ratio  being  such  that  the  nut  42  is  ro- 
15  tated  y^  times  faster  than  sleeve  44  and 

shaft  41.  This  difference  in  number  of  teeth 
of  the  two  gears  is  so  slight  as  to  not  require 
an  appreciable  difference  in  diameter  of  the 
gears;   so  that  we  have  found  in  jDractice 

20  that  it  is  possible  to  arrange  the  two  gears 
112  and  113  on  the  same  shaft,  either  setting 
the  shaft  over  slightly  at  its  upper  end  or 
cutting  tlie  teeth  in  gear  113  slightly  closer 
together.     Any  suitable  arrangement,  how- 

25  ever,  may  be  used  to  accommodate  these 
two  gears.  The  pitch  of  screw  thread  110 
is  preferably  a  half  inch ;  so  that  it  will  be 
seen  that,  when  the  nut  and  shaft  are  both 
rotating  iu  the  same  direction,  the  shaft  will 

30  be  fed  downwardly  ̂ j-^  of  an  inch  for  each 
of  its  own  revolutions.  Differential  shaft 

S3  is  slidable  and  is  held  in  its  upper  posi- 
tion, as  shown  by  means  of  a  spring  115. 

Spring  115  is  confined  betwe^'n  two  sleeves 
35  116  and  117  slidable  on  shaft  83,  the  lower 

sleeve  being  revolubly  secured  to  the  shaft, 
so  that  both  sleeves  and  the  spring  will  ro- 

tate therewith.  This  places  the  spring  be- 
tween two  parts  which  have  the  same  mo- 

40  tion  and  thus  eliminates  all  friction  and 
torsion  on  the  spring.  The  upper  end  of 
shaft  83  comes  directly  beneath  a  portion  of 
lever  89  so  that  it  may  be  pushed  down  when 
the  lever  89  is  pushed  down.     Lever  89  is 

45  moved  downwardly  by  engagement  with  a 
collar  120  mounted  on  mandrel  shaft  41  di- 

rectly beneath  mandrel  40.  This  collar  120 
is  not  rigidly  mounted  on  the  mandrel  shaft 
but  is  provided  with  a  slot  121  engaging  a 

50  pin  122  to  allow  a  limited  vertical  move- 
ment. Normally,  the  collar  120  is  pressed 

downwardly  by  a  spring  123  which  seats 
thereon.  This  spring  123  extends  upwardly 
and  supports  the  hollow  mandrel  40  in  the 
position  shown,  a  suitable  stop  124  being 
provided  to  limit  the  upward  movement  of 
the  mandrel.  The  operation  of  this  man- 

drel will  be  hereinafter  described;  it  will 

here  suffice  to  say  that  the  collar  120  first  en- 
60  gaging  with  lever  89  is  pressed  upwardly 

to  the  position  illustrated  and  then,  by 
further  downward  movement  of  the  shaft 
41.  the  lever  89  is  pressed  down  and  forces 
the  sliaft  83  downwardly  until  gear  113  is 

^5  out    of   engagement   with    gear    114.     Tliis 

55 

stops  the  rotation  of  nut  42 ;  and  at  the  same 
time  a  small  brake  130  is  applied  to  the  sur- 

face of  the  nut  to  keep  it  from  being  rotated 

by  frictional  engagement  with  the  still  ro- 
tating shaft  41.  Brake  130  is  preferably  a  70 

simple  jDivoted  arm  engageable  hj  a  suitable 

spring  131  mounted  on  lever  89.  "When  the shaft  41  has  reached  its  lowermost  point, 
then  rod  104  has  moved  downwardly  until 
an  annular  notch  132  at  its  lower  end  can  75 
be  engaged  by  a  catch  133.  The  lower  side 
of  this  notch  132  is  beveled,  as  illustrated 
in  Fig.  2,  so  that  when  the  catch  133  enters 
its  action  may  be  to  pull  the  rod  104  farther 
down.  A  spring  134  presses  the  catch  133  go 
into  engagement  with  the  rod  104,  the  catch 
being  pivoted  at  135  on  the  bottom  of  frame 
20.  The  catch  133  is  in  the  fonn  of  a  double 
anned  lever,  and  its  arm  opposite  that  which 
engages  the  rod  104  is  provided  with  a  lug  85 
13G  adapted  to  be  engaged  by  collar  71  on 
the  lower  end  of  mandrel  shaft  41.  The 
action  of  this  collar  on  the  catch  133  is  to 
move  the  catch  in  the  direction  indicated  by 
the  arrow  in  Fig.  9  so  as  to  release  it  from  90 
the  notch  132  and  allow  the  rod  104  to  be 
moved  to  its  normal  upper  position  by 
spring  137  and  allow  lever  89  to  be  raised 
by  shaft  83  tending  to  rise  under  the  action 
of  spring  115.  95 

In  describing  the  operation,  we  will  start 
with   the   machine   in   the    position   shown. 
Fly  wheel  40  is  being  rotated  in  the  direc- 

tion indicated  by  the  arrow,  and  with  it  the 
sleeve  44.     Shaft  41  is  not  now  being  ro-   loo 
tated,  the  clutch  members  48  and  49  being 
held  out  of  engagement  by  the  mechanism 
heroinbefoi-e  described.     (It  will  be  remem- 

bered  that   the  only   rotary  connection  be- 
tween sleeve  44  and  shaft  41  is  through  the   105 

clutch  members  48  and  49  and  the  sleeves  50 
and   51.)      Nut  42  is  being  rotated  in  the 
same  direction  as  fly  wheel  46  and  is  there- 

fore moving  shaft  41  downwardly  at  con- 
siderable velocity.     This  downward  move-   110 

ment   of  the  shaft   immediately  causes  the 
downward   movement  of  lever  89,  causing 
the   disengagement  of  gear  113   from  gear 
114  and  causing  the  application  of  brake  130 
to  the  nut  to  stop  its  rotation.     Simidta-   115 
neously  with  this  action,  the  catch  133  en- 

gages the  notch  132  to  hold  the  lever  89  in     " 
its  lower  position  until  the  catch  133  is  re- 

leased.   The  shaft  83  being  thus  held  in  its 
lower  position,  it  is  still  rotated  b}^  the  en-   120 
gagement  of  gear  112  with  gear  47  on  sleeve 
44,  and  the  cam  82  Avill  drop  down  to  en- 

gage its  face  wnth  push  rod  80  as  soon  as  its 
lower  point  SS'^  comes  opposite  the  push  rod 
86.    I)nmediately  this  has  occurred,  the  push   125 
rod  is  moved  in  the  direction  indicated  and 
thus  moves  the  arm  79  and  the  collar  76 

through  approximately  a  twelfth  of  a  revo- 
lution.   A  pawl  79-''  moves  with  the  collar  76 

and  engages  the  teeth  of  ratchet  77  so  as  to    130 
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move  the  ratchet  and  the  table  shaft  30 
through  a  twelfth  of  a  revolution.  The 
table  is  thus  moved  from  one  position  to  the 
next,  being  registered  in  correct  position  by 

the  I'egistry  device  hereinbefoi'e  described. 
The  catch  rod  87  drops  into  notch  86  and 
holds  the  push  rod  80  in  its  position  to  the 
left  in  Fig.  5  and  thus  prevents  another 
feeding  movement  taking  place  while  the 
differential  shaft  83  and  the  cam  82  are  in 
tlieir  lowermost  positions.  During  the  last 
portion  of  the  movement  of  arm  79  it  en- 

gages the  lug  78  to  move  the  lug  and  to 
thereby  move  the  detent  62  as  hereinbefore 
described.  When  the  detent  62  is  moved  its 
end  61  is  moved  out  of  engagement  with  the 
screw  thread  60  on  sleeve  50  and  the  end  65 
of  catch  red  66  is  allowed  to  enter  notch  64 

in  the  detent  to  hold  it  in  its  left  hand  posi- 
tion in  Fig.  2.  The  sleeve  50  immediately 

drops  and  the  clutch  members  48  and  49  en- 
gage each  other  and  immediately  start  the 

rotation  of  shaft  41.  Nut  42  is  still  held 
stationary,  and  the  rotation  of  shaft  41  Avill 
thus  move  the  shaft  upwardly  at  a  consid- 

erable velocity.  In  its  upward  movement, 
the  mandrel  40  engages  a  record  28  and 
moves  it  upwardly  until  its  lowermost  sound 
groove  is  directly  opposite  or  slightly  above 
the  stylus  point  23^  of  reproducing  mecha- 

nism 23.  As  collar  71  on  the  lower  end  of 

shaft  41  passes  tlie  lower  end  70  of  bell 
crank  lever  68,  it  will  press  the  lever  68 
outwardly  and  pull  the  catch  rod  66  down- 
wai'dly.  But  the  detent  62  is  still  held  in  its 
left  hand  position  by  the  engagement  of  lug 
78  with  arm  79,  the  arm  79  being  held  in  its 
left  hand  ])osition  in  Fig.  5  as  hereinbefore 
explained  bj^  the  engagement  of  rod  87  with 
notcli  86  in  push  rod  80.  The  catch  rod  66 
will  therefore  be  allowed  to  drop  immedi- 

ately again  into  notch  64  and  to  hold  the 
detent  62  in  its  left  hand  position  until  re- 

leased. When  the  shaft  and  mandrel  reach 

their  uppermost  positions,  the  collar  71  en- 
gages the  portion  136  of  catch  133  and 

moves  it  to  release  the  rod  104.  This  imme- 
diateh^  allows  the  lever  89  to  move  np- 
wardl3\  releasing  brake  130  from  nut  42 
and  engaging  gear  113  with  gear  114  and 
starting  the  rotation  of  the  nut.  The  shaft 
and  nut  are  now  both  rotating  in  the  same 
direction  and  the  downward  differential 

movement  of  the  shaft  begins.  The  repro- 
ducer mechanism  has  been  let  into  engage- 
ment with  the  record  by  a  suitable  mecha- 
nism and  reproduction  immediatel)'  starts. 

When  the  shaft  41  has  been  fed  downwardly 

by  this  diffei'ential  movement  through  the 
length  of  a  record,  or  of  the  sound  grooves 
thereon,  the  collar  71  on  the  end  of  shaft  41 
will  engage  again  with  end  portion  70  of 
bell  crank  lever  68  and  will  pull  the  catch 
rod  66  from  engagement  with  the  notch  64 
in  detent  62.     The  push  rod  80  being  no 

longer  held  by  the  rod  87,  the  detent  62  is 
allowed  to  move  to  the  right  under  the  influ- 

ence of  its  spring  63  and  its  end  61  will  im- 
mediateljr  engage  with  the  screw  thread  60 
of  sleeve  50.  Further  rotation  of  the  sleeve  ifQ 
50  Vvill  cause  it  to  be  raised  until  the  clutch 

members  48  and  -19  have  disengaged.  This 
immediately  stops  the  rotation  of  shaft  41 ; 
but  nut  42  is  still  rotating.  The  shaft  is 
thus  fed  quickly  downwardly  until  it  75 
reaches  the  position  shown  in  Figs.  1  and  2, 
the  record  28  being  meanwhile  replaced 
upon  the  table.  The  whole  operation  is  then 
repeated  as  just  described. 

The    reproducer   mechanism   is    operated  go 

through  the   medium   of   a   suitable   repro- 
ducer shaft   150  which   projects   upwardly 

through  the  shelf  22  of  the  case  and  has  an 
arm  151  engaging  with  a  link  152  and  thus 
adapted  to  pull  the  stylus  plate  153  of  the  85 

reproducer  back  to  disengage  stylus  23^  from 
a  record.    There  are  sj^ring  means  in  the  re- 

producer    mechanism      (not     shown)      for 
throwing  the  stylus  into  engagement  with  a 
record  when  released.    The  reproducer  shaft  90 
150  tends  to  rotation  in  the  direction  indi- 

cated  in   Fig.   2   under   the   influence  of   a 
spring  154;  but  means  are  employed  to  hold 
the  reproducer  shaft  in  the  position  shown 
while  the  sleeve  50  is  in  its  uppermost  posi-  95 
tion  or  while  the  lever  89  is  in  its  lowermost 

position.     When  the   sleeve   50   moves  up- 
wardly it  moves  a  small  lever  155  having  a 

beveled  end  engaging  a  radially  projecting 
arm   156  on  shaft  150.     The  shaft  is  thus  100 
moved  to  the  position  shown.     When  lever 
89  moves  downwardly  a  lug  157  thereon  en- 

gages an  arm  158  mounted  on  shaft  150  and 
thus  holds  the  shaft  150  in  the  position  illus- 

trated  until   the   lever   89   shall   move   up-  105 
wardly.    Thus  it  will  be  seen  that  the  repro- 

ducer point  is  moved  from  engagement  with 
a  record  when  the  sleeve  50  is  raised ;  and  it 
will  be  remembered  that  this  sleeve  50  rises 

when  the  reproduction  of  a  record  has  been  110 
completed.     And   the   reproducer   point   is 
onl}^  let  into  engagement  wnth  the  record 
when  the  lever  89  moves  upwardly,  or  when 

the  mandrel  40  has  2:)icked  up  another  rec- 
ord and  has  reached  its  uppermost  position  115 

with  it. 

We  will  now  explain  the  means  for  man- 
ually controlling  the  operation  of  the  ma- chine. 

For  causing  the  repetition  of  a  single  rec-  120 
ord,  it  is  only  necessary  to  cause  the  table  24 
not  to  move  from  one  position  to  the  next. 
This  is  simply  accomplished  by  means  of  a 

pin  160  adapted  to  engage  pawl  79^  and 
mounted  on  the  end  of  a  push  rod  161.  This  125 
rod  161  may  be  manually  operated;  and  its 
friction  is  usually  sufficient  to  hold  it  in  po- 

sition with  the  pawl  79^  raised  so  that  it will  move  over  the  tooth  of  ratchet  77  which 

it    would    otherwise    engage    to    move    the  1-?3 

I 



1,040,034 

ratchet  through  a  twelfth  of  a  revohition. 
If  rod  161  is  thus  pushed  inwardly  and  left 
in  that  position  it  will  cause  the  continuous 
reproduction  of  any  desired  record.  When 

5  it  is  desired  to  go  on  to  successive  records 
the  rod  161  is  pulled  outwardly.  If  it  is  de- 

sired to  discontinue  a  record  which  is  being 
played  and  to  immediately  replace  it  upon 
the  table  and  to  go  on  to  the  nest  record,  it  is 

10  only  necessary  to  press  inwardly  upon  a  rod 
170.  This  rod  has  upon  its  inner  end  a 
small  wedge  171  engaging  over  collar  172  on 
catch  rod  66.  Inward  movement  of  rod  170 
will  thus  move  catch  rod  66  down,  allowing 

15  detent  62  to  move  to  the  right  in  Fig.  2  to 
engage  the  screw  thread  60  of  sleeve  50  and 
thus  to  raise  the  sleeve  50  and  stop  the  rota- 

tion of  shaft  41.  Whenever  the  shaft  41  is 
stopped   in  rotation  it  is  immediate^  fed 

20  downwardly  by  rotation  of  nut  42,  the  rec- 
ord upon  mandrel  40  replaced  upon  the  ta- 
ble, and  the  table  moved  to  present  a  new 

record.  The  rod  170  is  normally  held  out- 
wardly by  means  of  a  spring  173,  so  that  it 

25  will  immediately  return  to  its  normal  posi- 
tion after  each  operation. 

The  action  of  mandrel  40  on  mandrel 
shaft  41  is  such  as  to  always  accurately  place 
the  record  on  the  mandrel  into  proper  posi- 

30  tion  with  relation  to  the  reproducing  mech- 
anism. Records  vary  somewhat  in  their  in- 

ternal diameters,  and  are  also  apt  to  become 
warped,  and  will  therefore  fit  at  different 
positions  upon  the  mandrel  40.     When  the 

35  mandrel  40  picks  up  a  record  the  record  set- 
tles looseh'^  around  its  conical  surface  and 

the  mandrel  then  moves  on  upwardly  and 
the  record  will  engage  with  suitable  station- 

ary members  (not  shown)  situated  at  such  a 
40  height  that,  when  the  upper  edge  of  the  rec- 

ord engages  them,  it  will  be  in  correct  start- 
ing position  before  the  reproducing  mech- 

anism. The  mandrel  shaft  is  arranged  so 
that  it  will  have  a  slightly  excessive  move- 

45  ment  upward,  and  this  excessive  movement 
is  taken  up  by  the  shaft  sliding  upwardly 
through  tbe  mandrel.  A  j^awl  ISO  will  then 
engage  with  ratchet  teeth  181  on  the  mandrel 
and  will  hold  tbe  mandrel  down  on  the  shaft 

50  when  the  shaft  has  moved  to  its  uppermost 
l^osition.  This  pawl  180  is  pivoted  to  the 
mandrel  shaft  and  is  operated  by  a  spring 
182.  It  will  thus  be  seen  that  the  downward 
movement  of  a  record  will  always  start  from 

56  the  proper  position.  When  the  mandrel 
reaches  its  lowermost  position,  the  sleeve  120 
is  pressed  upwardly  by  engagement  with  le- 

ver 89  as  hereinbefore  described  and  this  up- 
ward movement  causes  the  j^awl  ISO  to  be 

60  pressed  inwardly  by  reason  of  engagement 
of  the  sleeve  with  a  projecting  inclined  por- 

tion 183  on  the  pawl.  The  mandrel  will 
then  immediately  be  moved  to  its  uppermost 
position  ready  for  taking  the  next  record 

65  and  for  being  adjusted  properly  therefor. 

In  Figs.  11  and  12  we  have  shown  modi- 
fied forms  of  mounting  the  nut  42^  and  the 

shaft  41=^.  In  this  form  the  shaft  is  mounted 
directh'  in  bearings  of  its  own,  as  at  200,  and 
the  nut  has  no  exterior  bearing.  Around  ^q 
the  nut  there  is  a  sleeve  201  which  carries  a 

gear  114^.  the  sleeve  201  being  connected 
with  the  nut  42^  through  the  medium  of  two 
keys  or  similar  devices  202,  the  keys  being 

preferably  loose  in  the  sleeve  201.  This  ar-  y^ 
rangement  provides  for  eliminating  all  vi- 

bration of  gears  113  and  114  being  transmit- 
ted to  the  mandrel  shaft,  providing  the  man- 

drel with  an  upper  bearing  of  its  own  inde- 
pendent of  the  nut  bearing.  gQ 

Having  described  our  invention,  we  claim : 
1.  In  a  device  of  the  character  described, 

a  shaft  rotatable  and  longitudinally  trans- 
latable, a  screw  thread  on  the  shaft,  a  rota- 

table gear  toothed  nut  engaging  the  screw  35 
thread,  a  rotating  gear  toothed  sleeve  loosely 
mounted  around  the  shaft,  another  sleeve 

keyed  to  the  shaft  to  slide  thereon,  inter- 
engaging  means  on  the  sleeves  to  rotatively 
connect  them,  differential  gear  connection  90 
between  the  first  mentioned  sleeve  and  the 
nut  comprising  a  differential  .shaft  parallel 
to  said  first  named  shaft,  gears  rigidly 
mounted  on  said  shaft  and  engaging  with 
the  gear  teeth  of  the  nut  and  loose  sleeve  95 
respectively,  and  means  controlled  by  the 
longitudinal  position  of  said  first  men- 

tioned shaft  to  move  the  differential  shaft 

and  attached  gears  longitudinally  to  disen- 
gage one  of  them  from  the  gear  teeth  nor-  100 

mally  meshing  therewith,  and  means  con- 
trolled by  the  longitudinal  position  of  said 

first  mentioned  shaft  to  move  said  second 
mentioned  sleeve  on  said  shaft  relatively  to 
the   first   mentioned  sleeve.  105 

2.  In  a  device  of  the  character  described, 
a  vertical  mandrel  shaft  rotatable  and  lon- 

gitudinally translatable,  a  screw  thread  on 
the  shaft,  a  rotatable  gear  toothed  nut  en- 

gaging the  screw  thread,  a  rotating  gear  no 
toothed  sleeve  loosely  mounted  around  the 
mandrel  shaft,  another  sleeve  keyed  to  the 

shaft  to  I'otate  therewith  and  slide  thereon, 
inter-engaging  means  on  the  sleeves  to  ro- 
tativety  connect  them  together,  differential  115 
gear  connection  between  the  first  mentioned 
sleeve  and  the  nut  comprising  a  differential 
shaft  parallel  to  the  mandrel  shaft,  two 
gears  rigidly  affixed  one  at  the  upper  and 
one  at  the  lower  end  of  the  differential  12O 
shaft,  the  upper  gear  normally  engaging  the 
gear  teeth  of  the  nut  and  the  lower  engag- 

ing the  gear  teeth  of  the  sleeve,  a  spring 

normall}-  holding  the  shaft  and  gears  up- 
wardlj',  means  actuated  by  the  downward  125 
movement  of  the  mandrel  shaft  to  move  the 
differential  shaft  and  gears  downwardly  to 
disengage  the  upper  differential  gear  from 
the  gear  teeth  of  the  nut,  and  means  con- 

trolled by  the  longitudinal  position  of  the  130 



1,040,034 

mandrel  shaft  to  move  the  second  named 
sleeve  on  the  mandrel  shaft  relative  to  the 
first  mentioned  sleeve. 

3.  In  a  device  of  the  character  described, 
5  a  vertical  mandrel  shaft  rotatable  and  lon- 

gitudinally translatable,  a  screw  thread  on 
the  shaft,  a  rotatable  gear  toothed  nut  en- 

gaging the  screw  thread,  a  rotating  gear 
toothed  sleeve  loosely  mounted  around  the 

10  mandrel  shaft,  another  sleeve  keyed  to  the 
shaft  to  rotate  therewith  and  slide  thereon, 

inter-engaging  means  on  the  sleeves  to  ro- 
tatively  connect  them  together,  differential 
gear  connection  between  the  first  mentioned 

15  sleeve  and  the  nut  comprising  a  diilerential 
shaft  parallel  to  the  mandrel  shaft,  two 
gears  rigidly  affixed  one  at  the  upper  and 
one  at  the  lower  end  of  the  diilerential 
shaft,  the   upper   gear   normally   engaging 

20  the  gear  teeth  of  the  nut  and  the  lower  en- 
gaging the  gear  teeth  of  the  sleeve,  a  spring 

normality  holding  the  shaft  and  gears  up- 
wardly, means  actuated  bv  the  downward 

movement  of  the  mandrel  shaft  to  move  the 

25  differential  shaft  and  gears  downwardly  to 
disengage  the  upper  differential  gear  from 
the  gear  teeth  of  the  nut,  means  controlled 
by  the  longitudinal  position  of  the  mandrel 
shaft  to  move  the  second  mentioned  sleeve 

^^  on  the  mandrel  shaft  relative  to  the  first 
mentioned  sleeve,  a  vertical  record  support- 

ing shaft,  ratchet  means  for  rotating  said 
shaft,  a  cam  mounted  on  and  movable  with 
the  differential  shaft,  and  a  i^ush  rod  en- 
gageable  by  the  cam  when  the  differential 
shaft  is  moved  downwardly,  said  push  rod 
by  its  cam  caused  motion  causing  the  opera- 

tion of  the  said  ratchet  means. 
4.  In  a  device  of  the  character  described, 

a  vertical  mandrel  shaft  rotatable  and  lon- 
gitudinally translatable,  a  screw  thread  on 

the  shaft,  a  rotatable  gear  toothed  nut  en- 
gaging the  screw  thread,  a  rotating  gear 

35 

45 
toothed  sleeve  loosely  mounted  around  the 
mandrel  shaft,  another  sleeve  keyed  to  the 
shaft  to  rotate  therewith  and  slide  thereon 

inter-engaging  means  on  the  sleeves  to  ro- 
tatively  connect  them  together,  differential 
gear  connection  between  the  first  mentioned 
sleeve  and  the  nut  comprising  a  differential  50 
shaft  parallel  to  the  mandrel  shaft,  two 
gears  rigidly  affixed  one  at  the  upper  and 
one  at  the  lower  end  of  the  differential  shaft, 
the  upper  gear  normally  engaging  the  gear 
teeth  of  the  nut  and  the  lower  engaging  the  55 
gear  teeth  of  the  sleeve,  a  spring  normally 
holding  the  shaft  and  gears  upwardly, 
means  actuated  by  the  downward  movement 
of  the  mandrel  shaft  to  move  the  differen- 

tial shaft  and  gears  downwardly  to  dis- 
engage the  upper  differential  gear  from  the 

gear  teeth  of  the  nut,  means  controlled  by 
the  Ipngitudinal  position  of  the  mandrel 
shaft  to  move  the  second  mentioned  sleeve 
on  the  mandrel  shaft  relative  to  the  first 

mentioned  sleeve,  a  vertical  record  support- 
ing shaft,  ratchet  means  for  rotating  said 

shaft,  a  cam  movmted  on  and  movable  with 

the  difl'erential  shaft,  a  push  rod  engageable 
by  the  cam  when  the  differential  shaft  is 
moved  downwardly,  said  push  rod  by  its 
cam  caused  motion  causine  the  operation  of 

the  said  ratchet  means,  and  means  cooperat- 
ing with  said  last  named  shaft  controlled 

means  to  hold  said  second  mentioned  sleeve 

away  from  the  first  mentioned  sleeve  releas- 
able  by  the  action  of  said  ratchet  means. 

In  witness  that  we  claim  the  foregoing  we 
have  hereunto  subscribed  our  names  this 
30th  day  of  March,  1912. 

HARRY  T.  SCOTT. 
LEO  J.  PATTERSON. 

Witnesses : 
James  T.  Barkelew, 
Elwood  H.  Barkelew. 

60 

G5 

70 

75 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 
■Washington^  D.  C." 
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PHONOGRAPHY. 
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Application  filed  January  4,  1909.     Serial  No.  470,636. 

To  all  whom  it  may  concern: 
Be  it  laiown  that  I,  Isidor  Kitsee,  a  citi- 

zen of  the  United  States,  residing  at  Phila- 
delphia, in  the  county  of  Philadelphia  and 

5  State  of  Pennsylvania,  have  invented  certain 
new  and  useful  Improvements  in  Phonog 
raphy,  of  which  the  following  is  a  specifica- 
tion. 

My  invention  relates  to  an  improvement 
10  in  phonography. 

It  has  reference  to  the  reproduction  of 
sound  from  sound-records. 

It  is  immaterial  for  the  purpose  of  my  in- 
vention if  the  record  is  of  the  cylindrical  or 

15  disk  type;  so  also  is  the  shape  of  the  stylus 
or  needle  and  its  mode  of  support  imma- 
terial. 

The  necessary  parts  for  practising  n\j  in- 
vention are  a  sound  record  (of  any  desired 

20  type),  a  needle  or  stylus,  a  source  of  gaseous 
material,  a  phonographic  diaphragm,  means 
to  project  a  jet  of  said  material  on  the  dia- 

phragm and  means  to  deflect  said  jet  in  ac- 
cordance with  the  variations  of  the  lines  of 

25  record. 
In  the  accompanying  drawing.  I  have 

illustrated  one  arrangement  of  practising 
this  my  invention,  but  it  is  obvious  that  the 
mechanical  arrangement  may  differ  to  suit 

30  requirements  without  departing  from  the 
scope  of  my  invention. 

In  the  drawing.  Figure  1  illustrates  my 
invention  in  partial  sectional  and  partial 
perspective  view.     Fig.  2  is  a  similar  view 

35  of  part  of  my  invention  in  modified  form. 
1  is  the  sound  record,  here  shown  as  one 

of  the  disk  type ;  2  the  lines  of  record ;  3  the 
stylus  or  needle:  4  the  support  for  same;  5 
the  lever  adapted  to  vibrate  in  imison  with 

40  the  vibrations  of  the  stylus  or  needle :  6  the 
phonographic  diaphragm;  7  a  shield  for 
same;  S  a  perforation  in  said  shield;  9  a  res- 

ervoir for  gaseous  material ;  10  the  means  to 
connect  said  reservoir  to  compressing  means ; 

45  11  an  outlet  pipe;  12  a  valve  to  control  the 
outlet  of  the  compressed  gaseous  material ; 
13  a  hollow  stylus  or  lever  through  which 
the  gaseous  material  is  to  be  conveyed.  14 
are  the  means  to  move  the  diaphragm  to- 

50  ward  or  away  from  the  terminal  of  said 
stylus. 

In  Fig.  2,  15  and  16  are  the  branch  levers 
extending  from  the  lever  13.  17  and  18  are 
the  diaphragms  adjacent  thereto  and  19  and 

55  20  are  the  shields  of  the  diaphragm. 
The  mode  of  operation  of  my  invention  is 

as  follows :  The  stylus  or  needle  3  is  j^laced 
in  the  grooves  of  the  record  1  and  the  record 
is  then,  by  any  of  the  well  known  means,  ro- 

tated or  otherwise  set  in  motion.  The  reser-  60 
voir  9  is  filled  with  compressed  gaseous  ma- 

terial, preferably  with  compressed  air.  The 
lever  5  is  connected  to  the  hollow  stylus  or 
lever  13.  The  diaphragm  with  its  shield  is 
placed  in  a  position,  so  that  the  jet  of  air  65 
shall,  during  the  vibration  of  the  lever  13, 
alternately  impinge  on  the  diaphragm  itself. 
The  jet  of  air  may  normally  strike  the  dia- 

phragm, or  may  normally  only  strike  the 
shield,  and  through  tlie  vibrations  be  70 
brought  right  opposite  the  perforations  8 
thereby  striking  the  diaphragm.  The  valve 
12  is  open  to  a  degree  so  that  the  force  of 
the  compressed  air  should  be  of  the  required 
strength  when  striking  the  diaphragm  6.  75 
Through  the  movement  of  the  record  1,  the 
needle  3  is  vibrated  and  these  vibrations  are 
conveyed  to  the  lever  5.  The  vibratory 
movement  of  this  lever  will  set  in  vibrating 
motion  the  lever  13.  The  jet  of  air  issuing  80 
from  the  mouth  of  this  lever  will  then  alter- 

nately strike,  through  the  perforations  8,  the 
diaphragm,  or  be  iiiipinged  on  the  solid 
shield  of  the  diaphragm.  The  diaphragm, 
therefore,  will  vibrate  in  accordance  with  85 
the  vibrations  of  the  needle  3  and  will,  there- 

fore, reproduce  sound  with  the  aid  of  which 
these  vibratory  lines  of  record  were  for- 

merly' produced.  In  Fig.  2,  I  have  shown 
the  means  whereby  with  the  same  record  3,  90 
diaphragms  may  be  set  in  vibratory  motion, 
but  it  is  obvious  that  the  number  of  branch 
levers  and,  therefore,  diaphragms  may  be 
increased  at  will.  Through  the  greater  or 
lesser  opening  of  the  valve  12,  the  force  with  95 
which  the  air-jet  strikes  the  diaphragm  6 
may  be  regulated  and  varied  even  during  the 
performance  of  the  phonograph. 

I  have  not  illustrated  the  means  by  which 
the  reservoir  9  may  be  filled  with  compressed  100 
air,  as  such  means  are  well  known  and  may 
differ  according  to  requirements :  but  I  pre- 

fer that  during  the  time  of  the  operation  of 
the  device,  the  reservoir  9  should  remain 
connected  through  the  means  10  with  said  105 
compressing  means. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent  is : — 
1.  The    method    of    reproducing    sound,  110 

which  consists  in  impinging  a  jet  of  a  me- 
dium under  pressure  against  a  phonographic 
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diaphragm  a  limited  area  only  of  which  is 
exposed  to  the  action  of  said  jet,  and  causing 
said  jet  to  vibrate  across  the  exposed  area  of 
said  diaphragm  under  the  influence  of  the 
vibratory  lines  of  a  sound  record,  whereby 
impingement  of  the  medium  upon  the  dia- 

phragm takes  place  at  intervals  to  cause  said 
diaphragm  to  vibrate  in  harmony  with  the 
vibratory  lines  of  the  record. 

2.  The  method  of  reproducing  sound, 
which  consists  in  causing  a  continuously- 
flowing  gaseous  jet  to  be  deflected  in  accord- 

ance with  the  vibratory  lines  of  a  sound  rec- 
ord, and  receiving  the  jet  upon  the  surface 

of  a  phonographic  diaphragm  a  limited  area 
only  of  which  is  exposed  to  the  action  of 
said  jet,  the  range  of  deflection  of  said  jet 
being  greater  than  the  exposed  area  of  the 
diaphragm,  whereby  actual  impingement  is 
established  only  when  the  jet  is  moving 
across  said  exposed  area  in  following  the 
lines  of  the  sound  record. 

3.  The  method  of  reproducing  sound, 
which  consists  in  exposing  a  limited  area  of 

25  a  phonographic  diaphragm,  discharging  a 
jet  of  a  medium  under  pressure  in  the  direc- 

tion   of    the    diaphragm    for    impingement 

10 

15 

20 

thereagainst,  and  deflecting  said  jet  in  ac- 
cordance with  the  vibratory  lines  of  a  soimd 

record  and  in  relation  to  the  exposed  area  of  30 
said  diaphragm,  whereby  impingement 
upon  the  diaphragm  takes  place  at  intervals 
to  cause  said  diaphragm  to  vibrate  in  har- 

mony with  the  vibratory  lines  of  the  record. 
4.  The    method    of    reproducing    sound,  35 

which  consists  in  impinging  a  jet  of  a  me- 
dium under  pressure  against  a  phonographic 

diaphragm  a  limited  area  only  of  which  is 
exposed  to  the  action  of  said  jet,  causing 
said  jet  to  vibrate  across  the  exposed  area  of  40 
the  diaphragm  under  the  influence  of  the  vi- 

bratory lines  of  a  sound  record,  whereby  im- 
pingement  of  the   medium   upon   the   dia- 

phragm takes  place  at  intervals  to  cause  said 
diaphragm  to  vibrate  in  harmony  with  the  45 
vibratory  lines  of  the  record,  and  varying 
the  force  of  said  jet  to  vary  the  amplitude 
of  the  reproduced  soimd. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

ISIDOR  KITSEE. 
Witnesses : 

Mary  C.  Smith, 
Edith  R.  Stilley. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  H,  ELLIS,  OF  MILWAUKEE,  AND  ALBERT  J.  HOFFMAN,   OF  WATJWATOSA, 

WISCONSIN. 

DIAPHRAGM. 

1,040,394. Specification  of  Letters  Patent.  Patented  Oct .  8, 1913. 

Application  filed  October  11,  1911.     Serial  No.  654,113. 

To  all  wliom  it  may  concern: 
Be  it  known  that  we,  James  H.  Ellis,  a 

citizen  of  the  United  States,  and  resident 
of  Milwaukee,  in  the  county  of  Milwaukee 

5  and  State  of  Wisconsin,  and  Albert  J. 
Hoffman,  a  citizen  of  the  United  States, 
and  resident  of  Wauwatosa,  in  the  county 
of  Milwaukee  and  State  of  Wisconsin,  have 
invented  new  and  useful  Improvements  in 

10  Diaphragms,  of  which  the  following  is  a 
description,  reference  being  had  to  the  ac- 

companying drawings,  which  are  a  part  of 
this  specification. 

This  invention  relates  to  diaphragm  con- 
15  structions  for  sound  recording  and  repro- 

ducing instruments  and  has  for  its  object 
to  provide  a  diaphragm  which  while  being 
highly  sensitive  to  weak  sound  vibrations 
will  properly  respond  to  the  stronger  sound 

20  vibrations  and  will  also  truly  record  or  re- 
produce the  original  volume  of  sound. 

Another  object  of  the  invention  is  to  pro- 
vide a  diaphragm  construction  of  a  single 

sheet  of   resilient   material   rendered   more 

25  flexible  at  its  peripheral  or  marginal  por- 
tion by  lines  of  scoring. 

With  the  above  and  other  objects  in  view, 
the  invention  consists  in  the  diaphragm 
as  herein  claimed  and  all  equivalents. 

30  Referring  to  the  accompanying  drawings 
in  which  like  characters  of  reference  indi- 

cate the  same  pai'ts  in  different  views :  Fig- 
ure 1  is  a  sectional  view  of  a  diaphragm 

constructed  in  accordance  with  this  inven- 
35  tion  in  its  position  for  use  in  a  sound  box; 

Fig.  2  is  a  plan  view  thereof;  and  Fig.  3 
is  an  edge  view  thereof. 

In  these  drawings  10  indicates  a  sound 
box  of  ordinary  construction  and  11  is  the 

40  diaphragm  embodying  this  invention,  12 
being  the  usual  stylus  connected  at  the  cen- 

ter thereof  by  connection  13.  Under  this 
invention  the  diaphragm  is  composed  of 
a  single  sheet  of  resilient  material,  prefer- 

45  ably  celluloid  in  a  disk  shape  which  is 
clamped  in  the  sound  box  at  its  edges,  as 
usual.  This  disk  is  of  a  greater  thickness 
than  would  be  suitable  for  use  in  its  unal- 

tered condition,  being  too  stiff  to  respond 
50  properly  to  slight  ̂ ^brations,  but  it  is  so 

altered  by  means  of  scoring  in  one  or  the 
other  surfaces  thereof,  as  to  render  it  more 
flexible  at  its  peripheral  or  marginal  por- 

tions just  inside  of  the  edge  clamped  by  the 
55  soimd  box.     The  scoring  for  this  purpose 

may  take  any  desired  form  but  it  has  been 
found  in  practice  to  be  desirable  to  cut  or 
engrave  arc  shajDed  lines  14  having  the  gen- 

eral direction  of  radial  lines  but  tangent  to 
an  imaginary  circle  concentric  with  the  60 
disk  and  terminating,  or  rather  begining 
at  such  point  of  tangency  and  becoming 
wider  and  deeper  as  they  approach  the  edge 
of  the  disk.  It  has  also  been  found  desir- 

able to  form  these  arc  shaped  engraved  or  65 
scored  lines  of  approximately  the  same 
radius  as  the  disk.  It  has  further  been 
found  desirable  to  provide  a  disk  with 
shorter  supplemental  scoring  lines  15  simi- 

lar to  the  lines  14  and  positioned  midway  70 
between  them,  but  of  only  half  the  length 
thereof  and  confined  to  the  outer  edge  of 
the  disk.  The  direction  of  the  scoring  lines 
is  such  that  the  distorted  sectors  between 

them  have  the  appearance  of  being  twisted  75 
and  ai^e  of  greater  length  than  if  described 
1)V  trul}'  radial  lines.  Their  greater  length 
gives  a  greater  resiliency  to  the  diaphragm 
as  a  whole,  but  because  of  the  scoring  lines 
becoming  deeper  and  wider  as  they  ap-  80 
]iroach  the  edge  of  the  disk  the  degree  of 
flexiliility  becomes  greater  as  the  edge  or 
nuu'gin  of  the  disk  is  approached.  This  is 
further  assured  by  the  presence  at  the  mar- 

ginal portion  of  the  disk  of  the  supple-  85 
mental  scoring  lines  15. 
With  a  diaphragm  of  this  construction 

it  has  been  found  that  the  dense  unrespon- 
sive disk  which  is  unsuitable  for  diaphragm 

purposes  before  the  scoring  operation  is  90 
performed  on  it  is  rendered  freely  sensi- 

tive to  the  weakest  sound  vibrations  while 
accurately  following  the  stronger  vibrations 
and  thus  more  truly  recording  and  repro- 

ducing the  sound  value,  whatever  its  vol-  95 
ume  may  be.  The  scoring  has  the  effect  of 
weakening  the  margin  of  the  diaphragm  so 
that  the  diaphragm  may  respond  bodily  to 
all  vibrations,  whether  weak  or  strong,  and 
avoid  the  formation  of  local  vibrations  in  100 
the  diaphragm  which  would  disturb  a 
truthful  reproduction. 
What  we  claim  as  new  and  desire  to  se- 

cure by  Letters  Patent,  is : 
1.  A    diaphragm    having    grooved     arc  105 

shaped  lines  of  varying  depth  therein  ar- 
ranged approximately  radial. 

2.  A  diaphragm,  comprising  a  disk  hav- 
ing grooved  arc  shaped  lines  of  varying 

depth  formed  therein  approximately  radial  HO 
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and  tangent  to  a  circle  concentric  with  the 
disk. 

3.  A  diaphragm,  comprising  a  disk  hav- 
ing  arc   shaped   lines   formed   therein    ap- 

5  proximately  radial  and  increasing  in  depth 
and  width  toward  the  edge  of  the  disk. 

4.  A  diaphragm,  comprising  a  disk  hav- 
ing grooved  arc  shaped  lines  of  varying 

depth  formed  therein  approximately  radial, 
10  and  sup]plemental  arc  shaped  grooved  lines 

of  varying  depth  intermediate  of  the  radial 
lines  at  the  margin  of  the  disk. 

In  testimony  whereof,  we  affix  our  signa- 
tures, in  presence  of  two  witnesses. 

JAMES  H.  ELLIS. 
ALBERT  J.  HOFFMAN. 

Witnesses : 
C.  H.  KEE?fEY, 

E.  S.  C.  Caldwell. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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To  oil  vhovi  it  may  concern: 
Be  it  known  that  I,  Wilburn  N.  Denxison. 

a  citizen  of  the  United  State.s,  and  a  resident 
of  the  borough  of  Merchantville,  county  of 

3  Camden,  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Speed-Reguhitors  for  Sound  Re- 
cording and  Reproducing  Macliines,  of 

which   the    following   is    a    full,   complete. 
10  and  exact  disclosure. 

The  objects  of  this  invention  are,  to  pro- 
vide an  improved  governor;  to  provide  an 

improved  governor  by  which  the  speed  of  a 
motor  may  be  regulated  to  any  pre-deter- 

15  mined  rate  within  prescribed  limits  by  sim- 
ply moving  an  index  or  finger  over  a  num- 

bered plate  to  a  number  corresponding  to 
the  speed  desired;  to  provide  improved 
means  for  adjusting  a  governor;  to  provide 

20  a  governor  having  exposed  means  for  vary- 
ing the  speed  thereof  and  concealed  means 

for  adjusting  the  speed  varying  means, 
whereby  tampering  with  or  accidental  dis- 

placement of  the  adjusting  means  will  be 
25  avoided;  to  provide  in  a  talking  machine  or 

other  machine  a  rigid  support,  and  a  motor, 
a  governor,  and  adjusting  means  for  the 
governor,  each  secured  rigidly  to  said  sup- 

port to  hold  said  parts  rigidly  in  predeter- 
^0  mined  positions  of  adjustment :  and  to  pro- 

vide other  improvements  as  will  appear 
hereinafter. 

In  the  accompanying  drawings.  Figure  1 
is  a  side  elevation  of  a  governor  or  speed 

2^  regulator  constructed  in  accordance  with  this 
invention  and  applied  to  a  talking  machine: 
Fig.  2  a  side  elevation  of  a  portion  of  the 
same;  Fig.  3  a  vertical  central  section  of 
Fig.  2;  Fig.  4  a  top  plan  view  of  a  portion 

^0  of  Fig.  3  with  attached  parts  removed;  and 
Fig.  5  a  fragmentary  top  plan  view  of  a 
portion  of  the  device. 

Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  talking 

^^  machine  having  a  casing  1  of  wood  or  other 
suitable  material,  the  top  or  cover  of  which 

is  pi-ovided  with  an  aperture  in  which  is 
secured  a  flanged  metal  plate  2,  having  a 
lateral  extension  3,  and  adapted  to  support 

^^  the  usual  turntable  and  its  actuating  and 
speed  controlling  mechanism.  The  motor 
or  actuating  mechanism  of  the  machine  may 
be  of  any  well  known  or  suitable  construc- 

tion, and  is  located  as  usual  within  the  cas- 

^     ing  1,  being  supported  by  an  arm  i  or  other 

suitable  means  depending  from  the  plate  2. 
The  turntable  or  record  support  is  mounted 
as  usual  above  the  casing  upon  the  upper 
end  of  a  vertical  spindle  5  Avhich  is  jour- 
naled  in  the  plate  1,  and  extends  down-  60 
wardly  into  the  casing  and  is  operatively 
connected  to  the  motor  of  the  machine  to  be 
rotated  thereby.  The  turntable  and  the  mo- 

tor are  not  shown  as  these  parts  may  be  of 
any  well  known  construction.  65 

For  controlling  the  speed  of  the  machine, 
any  well  known  or  suitable  governor  may  be 
used.  In  the  construction  illustrated,  a  fric- 

tion governor  of  the  well  known  fly  ball 
type  is  used,  and  comprises  an  arm  6  which  70 
depends  from  the  plate  2,  and  the  lower  end 
of  which  supports  the  lower  end  of  a  verti- 
call}^  arranged  governor  shaft  7,  the  upper 
end  of  which  is  journaled  in  a  bearing  8, 
upon  the  imder  side  of  the  plate  2.  75 
Upon  the  lower  end  of  the  governor  shaft 

7  is  fixed  a  collar  9,  and  slidably  mounted 
upon  the  upper  end  of  the  governor  shaft 
is  a  collar  10.  These  two  collars  are  con- 

nected by  means  of  spring  members  11,  each  80 
carrving  a  governor  ball  12,  and  upon  the 
upper  face  of  the  movable  collar  10,  is  fixed 
a  friction  or  brake  disk  13.  The  governor 
shaft  7  is  driven  by  a  pinion  14  fixed  upon 
the  upper  end  thereof  and  engaging  with  a  85 

gear  1.")  mounted  upon  the  turntable  shaft  5, 
which  is  driven  by  the  motor  of  the  machine. 

Below  the  friction  disk  13  and  spaced  in 
close  proximity  thereto  is  a  ring  16  carry- 

ing brake  shoes  or  pads  17.  This  ring  is  90 
pivotally  supported  between  the  outer  ends 
of  arms  18  of  a  yoke  forming  the  inner  end 
of  a  brake  lever  19,  the  said  lever  19  being 
fulcrumed  to  the  side  of  the  arm  6  by  means 
of  a  screw  or  pivot  20.  The  outer  end  21  95 
of  the  brake  lever  is  provided  with  an  otf-set 
22  arranged  to  form  a  follower  to  be  actu- 

ated as  will  be  explained  hereinafter,  to  con- 
trol the  speed  of  the  governor. 

For  adjusting  or  controlling  the  speed  of  100 
the  governor,  an  index  shaft  23,  is  rotatably 
mounted  in  a  fixed  index  sleeve  24,  which  is 

rigidly  mounted  in  an  aperture  in  the  lat- 
eral extension  3  of  the  plate  2,  w^hich  sup- 

ports the  governor  as  heretofore  explained.  105 
This  index  shaft  23  has  a  reduced  upper  end 
25  provided  with  screw  threads,  over  which 
is  keyed  an  index  or  finger  26,  extending  at 
right  angles  to  the  axis  of  the  shaft,  and 

held  in  engagement  with  the  upper  shoul-  HO 
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der  of  the  shaft  by  means  of  a  nut  27  which 
engages  over  the  threaded  portion  of  the 
shaft.  The  index  26  bears  against  the  upper 
end  of  rhe  sleeve  24  and  prevents  downward 

5  motion  of  the  shaft. 
The  index  sleeve  24  is  provided  at  its 

upper  end  with  a  flat  annular  flange  28, 
forming  a  dial  which  is  graduated  and 
immbered   in   a   circle   about  its   center  to 

1^  correspond  to  various  speeds  of  the  gov- 
ernor. The  sleeve  is  also  provided  with  a 

threaded  lower  end  29,  and  a  nut  30  engag- 
ing therewith  and  against  the  under  surface 

of  the  lateral  extension  3   of  the  plate  2, 
^^  and  the  dial  at  the  upper  end  of  the  sleeve 

against  the  upper  surface  of  the  lateral  ex- 
tension 3  of  the  plate. 

The  index  shaft  23  has  an  enlarged  lower 
end  forming  a  shoulder  31,  bearing  against 

2^  the  lower  end  of  the  index  sleeve  24.  The 
lower  end  of  the  shaft  23  is  counter-sunk 
axially  and  is  provided  with  an  upwardly 
extending  adjusting  screw  32,  threaded  axi- 

ally into  the  shaft,  and  a  spiral  spring  33 

^^  surrounding  the  screw  32  and  within  said 
counter-sunk  portion. 

Slidably  mounted  upon  the  lower  end  of 
the  index  shaft  23  is  a  cam  head  34  having 
substantially  the  form  of  a  stepped  cylin- 

der, the  vipper  and  smaller  end  of  which 
is  recessed  to  receive  the  lower  end  of  the 

index  shaft,  and  the  lower  larger  end  of 
which  is  cupped  and  has  a  downwardly  fac- 

ing inclined  edge  35  forming  a  cam  termi- 
nating in  an  oppositely  inclined  shoulder 

35',  connecting  the  uppermost  and  lower- 
most points  of  the  cam  by  a  gradual  descent 

which  permits  of  the  passage  of  a  cam 
follower  over  the  shoulder  without  causing 

a  shock  tending  to  disarrange  the  mecha- 
nism. 

Between  the  upper  and  lower  recessed 
portions  of  the  cam  head  34,  extends  a  web 

._  36  through  which  extends  the  adjusting 
screw  32.  The  spring  33  engages  aaainst  the 
upper  surface  of  the  web  and  tends  to  keep 
the  web  in  engagement  against  the  upper 
surface  of  the  head  of  the  screw.     A  key- 

^Q  way  37  is  provided  in  the  lower  end  of  the 
index  shaft  23  and  a  pin  or  key  37'  projects 
inwardly  from  the  head  34  to  engage  in 

the  keyway  to  prevent  the  head  from  rotat- 
ing with  respect  to  the  shaft,  but  to  permit 

^g  the  head  to  slide  longitudinally  thereon. 
The  inclined  edge  or  cam  35  of  the  cam 
head  bears  against  the  outer  end  22  of  the 
brake  lever  21,  and  through  the  lever  con- 

trols the  position  of  the  brake  shoes  and  the 

gQ  speed  of  the  motor. 
In  the  operation  of  this  device,  adjust- 

ment is  made  by  means  of  the  adjusting 
screw  32  in  the  lower  end  of  the  index  shaft, 
until  it  is  found  that  the  speed  of  the  turn- 

gg  table  corresponds  with  the  indications  upon 
the  dial  when  the  index  or  finger  is  set  at 

70 

any  particular  division.  In  the  arrange- 
ment illustrated  in  the  drawings  the  gov- 
ernor and  regulator  depend  from  the  cover 

of  the  casing,  and  to  adjust  the  regulator 
it  is  necessary  to  lift  the  cover,  and  the 
regulator  is  thus  normally  concealed  and 
protected  from  accidental  displacement. 

After  this  adjustment  is  efl'ected  the  index or  finger  26  is  moved  to  register  with  the 
division  on  the  dial  corresponding  to  the  75 
speed  desired,  thus  rotating  the  cam  against 
the  brake  lever  and  forcing  the  brake  pads 
or  shoes  17  into  a  predetermined  position 
where  thej^  will  engage  with  greater  or  less 
force  against  the  friction  disk  13,  to  control  80 
in  a  well  known  inanner,  the  speed  of  the 

governor. Although  only  one  embodiment  of  this 
invention  has  been  illustrated  herein,  it  is 
obvious  that  this  in\ention  might  also  be  85 
applied  to  other  forms  of  machines  than 
the  one  shown,  and  that  various  changes 
might  be  made  in  the  construction  shown  to 
adapt  it  to  various  purposes,  and  for  other 
reasons,  without  departing  from  the  spirit  90 
of  this  inventon  or  the  scojDe  of  the  ap- 

pended claims. 
Having  thus  fiill.y  described  my  inven- 

tion, I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States:—  95 

1.  A  speed  regulator  coniprising  a  gov- 
ernor, a  fixed  member,  a  rotatable  actuating 

member  carried  by  said  fixed  member  upon 
a  fixed  axis,  coincident  with  the  geometrical 

axis  of  said  rotatable  member,  and  fixed  in  ̂ ^O 
position  longitudinally  of  its  axis  of  rota- 

tion, and  means  mounted  upon  and  rotated 
by  said  rotatable  member  and  adjustable 
thereon  for  regulating  the  speed  of  the  gov- 

ernor. 1^5 
2.  A  speed  regulator,  com])rising  a  gov- 

ernor, a  fixed  member,  a  rotatable  actuating 
member  carried  by  said  fixed  me;i>ber  upon 
a  fixed  axis,  coincident  with  the  geometrical 
axis  of  said  rotatable  member  and  fixed  in  ̂ ^^ 
position  longitudinally  of  its  axis  of  rota- 

tion, and  a  cam  mounted  upon  and  I'otated 
by  said  rotatable  member  and  adjustable 
thereon  for  regulating  the  speed  of  the  gov- 

ernor. ^^^ 
3.  A  speed  regulator,  comprising  a  gov- 

ernor, a  fixed  member,  a  rotatable  actuating 
member  carried  by  said  fixed  member  upon 
a  fixed  axis,  coincident  with  the  geometrical 
axis  of  said  rotatable  mc^iber,  and  fixed  in 

position  longitudinally  of  its  axis  of  rota- 
tion, and  a  cam  mounted  upon  said  rotatable 

member  and  actuated  thereby  and  adjust- 
able longitudinally  of  the  axis  of  rotation 

thei-eof  for  regulating  the  speed  of  the  gov- 
ernor. 

4.  A  speed  regulator,  comprising  a  gov- 
ernor, a  fixed  member,  a  rotatable  member 

carried  by  said  fixed  member,  a  cam  carried 
by  said  rotatable  member  and   adjustable 

125 

130 
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and  slidable  longitudinally  of  the  axis  of  ro- 
tation thereof,  and  a  key  sliding  in  a  key- 

way  provided  therefor  between  said  cam 
and  said  rotatable  member  to  hold  said  cam 

5  slidably  in  position  for  regulating  the  speed 
of  the  governor. 

5.  A  speed  regulator,  coin  prising  a  gov- 
ernor, a  fixed  member,  a  rotatable  member 

carried  by  said  fixed  meinber.  a  cam  carried 
10  by  said  rotatable  member,  and  means  for  ad- 

justing said  cam  longitudinally  with  respect 
to  the  axis  of  said  rotatable  member,  said 
means  comprising  a  screw  and  a  spring. 

6.  A  speed  regulator,  comprising  a  gov- 
15  ernor.  a  rotatable  actuating  nember  mount- 

ed upon  a  fixed  axis,  coincident  with  the  lon- 
gitudinal axis  of  said  rotatable  member,  a 

cam  rotated  by  said  rotatable  member,  and 
adjustable  longitudinally  with  respect  to  the 

20  axis  of  rotation  thereof,  and  means  whereby 
when  said  actuating  member  is  stationary, 
.said  governor  will  be  controlled  to  rotate 
at  a  predetermined  rate. 

7.  A  speed  regulator,  compi-ising  a  gov- 
25  ernor,  a  rotatable  member,  a  fixed  men^ber 

carrying  said  rotatable  member,  a  cam  slid- 
ably mounted  upon  one  end  of  said  rotatable 

me'!'l)er,  a  screw  adjustable  in  said  rotatable 
member  for  limiting  the  longitudinal  mo- 

30  tion  of  the  cam  in  one  direction  and  a  s]iring 
between  said  rotatable  member  and  said  cam 

for  holdino-  said  cam  in  engaffement  with 
said  screw. 

8.  A  speed  regulator  comprising  a  gov- 
35  ernor.  a  fixed  member,  a  rotatable  actuating 

member  carried  by  said  fixed  member  u])on 
a  fixed  axis,  coincident  with  the  geometrical 
axis  of  said  rotatable  nember  and  fixed  in 

position  longituflinally  of  its  axis  of  rota- 
40  tion,  and  means  mounted  u])f)n  and  rotated 

by  said  rotatable  member  and  adjustable 
longitudinally  thereof  for  regulating  the 
speed  of  the  governor. 

9.  A  speed  regulator,  comprising  a  gov- 
45  ernor,  a  fixed   sleeve  pro\ided  with   a  dial 

at  one  end  and  having  its  op])osito  end 
threaded,  a  nut  upon  said  threaded  end  to 
retain  the  sleeve  in  position,  a  shaft  rota- 
tably  T.iounted  within  said  sleeve,  said  shaft 

50  having  one  end  reduced  and  threaded,  and 
its  opposite  end  enlarged  to  form  a  shoulder 
bearing  against  one  end  of  said  fixed  sleeve, 
an  index  fixed  upon  said  reduced  end  and  a 
cam  adjustably  mounted  upon  said  enlarged 

55  end  for  regulating  the  speed  of  the  gov- 
ernor. 

10.  A  speed  regulator,  comprising  a  goA'- 
ernor.  a  fixed  sleeve  provided  with  a  dial 
at   one   end    and   having   its   opposite   end 

60  threaded,  a  nut  upon  the  threaded  end  to 
retain  the  sleeve  in  positicm.  a  shaft  rota- 
tably  mounted  within  saicl  fixed  sleeve,  said 
shaft  having  one  end  reduced  and  threaded, 
and  its  opposite  end  enlarged  and  counter- 
ed sunk,  a  screw  engaging  said  enlarged  end 

through  said  counter-sunk  portion,  yielding 
means  seated  in  said  counter-sunk  portion 
surroimding  said  screw,  a  cam  adjustably 
mounted  upon  said  enlargetl  end  and  held  in 
position  by  means  of  said  screw  and  said  ̂ q 
yielding  means,  and  means  between  said  cam 
and  said  go\ernor  whereby  the  speed  is 
varied  in  accordance  with  the  rotation  of 
said  shaft  as  shown  by  the  index  of  said  dial. 

11.  A  speed  regulator,  comprising  a  gov-   ̂ g 
ernor,  a  fixed  sleeve  pro\  ided  with  a  dial 
at  one  end  and  having  its  opposite  end 
threaded,  a  nut  upon  said  threaded  end  to 
retain  the  sleeve  in  jjosition.  a  shaft  rota- 
tablv  ti  ounted  within  said  fixed  sleeve,  said  go 
shaft  having  cue  end  reduced  and  threaded, 

and  its  opposite  end  enlarged  and  counter- 
sunk, a  screw  engaging  said  enlarged  end 

through  said  counter-sunk  portion,  yielding 
means  seated  in  said  counter-siuik  end  sur-  55 
rounding  said  screw,  a  cam  slidably  mounted 
upon  said  enlarged  end  by  means  of  a  key 
sliding  in  a  key-way,  said  cam  being  held  in 
position  longitudinally  by  means  of  said 
yielding  means  and  screw,  and  means  between  90 
said  cam  and  said  governor  whereby  the 
speed  of  said  governor  is  varied  in  accord- 

ance with  tlie  rotati(-n  of  said  shaft  as  shown 
by  the  index  upon  tlio  dial. 

12.  A  speed  regulator,  comprising  a  go\-   95 
ernor,   a    lixed    member,    a   shaft   rotatably 
mounted  thereby,  a  liead  adjustably  secured 
to  one  end  of  said  shaft  and  having  a 
cupped  outer  end  with  inclined  edges  form- 

ing a  cam.  and  means  between  the  cam  and  loO 

said  governor  whereby  the  si")eed  of  said 
governor  is  vai'ied  in  accordance  with  the 
rotation  of  said  shaft. 

13.  A  speed  regulatoi-  comprising  a  gov- 
ernor, a  fixed  member,  a  shaft  rotatably  105 

mounted  by  said  fixed  member,  a  head  slid- 
ably mounted  upon  said  shaft,  said  head 

having  one  end  c-ounter-sunk  to  fit  over  the 
end  of  the  said  shaft  and  its  opposite  end 
cupped  and  provided  with  inclined  edges  110 
forming  a  cam.  means  for  adjusting  the  head 
in   various   positions   xipon   the   shaft,    and 
means    between    the    head     and     governor 
whereby  the  speed  of  the  governor  is  varied 
in  accordance  with  the  amount  of  rotation   115 
of  said  shaft. 

14.  A  speed  regulator,  comprising  a  gov- 
ernor, a  fixed  member,  a  shaft  rotatably 

mounted  by  said  fixed  member,  a  head  slid- 
ably mounted  upon  said  shaft,  said  head  120 

having  one  end  counter-sunk  to  fit  over  the 
end  of  the  shaft,  and  its  opposite  end  cupped 
and  provided  with  an  inclined  edge  forming 
a  cam,  means  for  adjusting  the  head  in  va- 

rious positions  upon  the  shaft  and  means  ̂ '^^ 
between  the  head  and  governor  whereby-  the 
speed  of  the  governor  is  varied  or  entirely 
checked  in  accordance  with  the  rotation  of 
said  shaft,  said  means  comprising  a  spring 

and  screw  and  a  key  sliding  in  a  key- way.       ̂ ^^ 
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15.  A  speed  regulator,  comprising  a  gov-' ernor,  a  rotatable  member,  a  fixed  member 
carrying  said  rotatable  member,  a  cam  car- 

ried by  said  rotatable  member,  and  a  screw 
5  and  a  spring  for  adjusting  said  cam  to  vary 

the  speed  of  the  governor. 
IG.  A  speed  regulator,  comprising  a  gov- 

ernor, a  fixed  sleeve  provided  with  a  dial 
at  one  end  and  having  its  opposite  end 

10  threaded,  a  nut  upon  said  threaded  end  to 
retain  the  sleeve  in  position,  a  shaft  rota- 
tably  mounted  Avithin  said  sleeve,  said  shaft 
having  one  end  threaded  and  its  opposite 
end  enlarged  to  form  a  shoulder  bearing 

15  against  one  end  of  said  fixed  sleeve,  an  index 
fixed  upon  said  threaded  end,  and  a  cam 
upon  said  enlarged  end  for  regulating  the 
speed  of  the  governor. 

17.  A  speed  regulator,  comprising  a  gov- 
20  ernor,  a  cam  mounted  to  yield  in  one  direc- 

tion but  fixed  in  the  opposite  direction  for 
controlling  the  speed  of  the  governor,  and 
means  whereby  when  said  cam  is  held  in  a 
fixed    position    said    governor   will    be    re- 

25  strained  to  move  at  3,  predetei'mined  rate. 
18.  A  speed  regailator,  comprising  a  gov- 

ernor, a  rotatable  shaft,  a  cam  slidably 
mounted  upon  said  shaft  for  varying  the 
speed  of  said  governor,  said  cam  being  yield- 

30  ingly  restrained  in  one  direction  and  fixed 
in  the  opposite  direction,  and  means  where- 

by when  said  shaft  is  held  in  a  fixed  posi- 
tion said  governor  will  be  restrained  to  ro- 
tate at  a  predetermined  rate. 

35  19.  A  speed  regulator,  comprising  a  gov- 
ernor, a  rotatable  shaft,  a  cam  splined  to 

said  shaft  and  yieldingly  restrained  with 
respect  to  said  shaft  in  one  direction  but 
fixed  in  the  opposite  direction,  to   control 

40  the  speed  of  the  governor,  and  means  where- 
by when  said  cam  is  held  stationarj^  said 

governor  will  be  restrained  to  move  at  a 
predetermined  rate. 

20.  In  a  speed  regulator,  the  combination 
45  with  an  index  rotatable  about  a  fixed  axis 

and  a  graduated  index  plate,  of  a  governor, 
yielding  means  rotatable  with  said  index  for 
varying  the  speed  of  the  governor,  and 
means   for   adjusting  the   position   of  said 

speed  varying  means  to  cause  the  governor  50 
to   rotate    at    speeds   corresponding   to   the 
graduations  on  said  plate. 

21.  In  a  speed  regulator,  the  combination 
with  an  index  rotatable  about  a  fixed  axis, 
of  a  governor,  yielding  means  rotatable  with  55 
said  index  for  varying  the  speed  of  the  gov- 

ernor, and  means  for  adjusting  the  position 
of  said  speed  varying  means  to  cause  the 
governor  to  rotate  at  speeds  corresponding 
to  the  indications  of  said  index.  60 

22.  A  speed  regulator  comprising  a  gov- 
ernor, a  fixed  slee\'e  provided  with  a  dial  at 

one  end  and  having  its  opposite  end  tliread- 
ed.  a  nut  upon  said  threaded  end  to  retain 
said  sleeve  in  position,  a  shaft  rotatably  65 
mounted  in  said  sleeve,  an  index  carried  by 
said  shaft,  adjacent  said  dial,  a  slioulder 
upon  said  shaft  bearing  against  one  end  of 
said  fixed  sleeve,  and  means  iipon  said  shaft 
for  regulating  the  speed  of  the  governor.       70 

23.  A  speed  regulator  comprising  a  gov- 
ernor, a  fixed  sleeve  provided  witti  a  dial 

at  one  end  and  having  its  opposite  end 
threaded,  a  nut  upon  said  threaded  end  to 
retain  said  sleeve  in  position,  a  shaft  rota-  75 
tably  mounted  in  saicl  sleeve,  an  index  car- 

ried by  said  shaft,  adjacent  said  dial,  a 
shoulder  upon  said  shaft  bearing  against 
one  end  of  said  fixed  sleeve,  and  a  cam  iipon 
said  shaft  for  regulating  the  speed  of  the  80 

governor. 24.  A  speed  regulator  comprising  a  gov- 
ernor, a  fixed  sleeve  provided  with  a  dial  at 

one  end,  a  shaft  rotatably  mounted  within 
said  sleeve,  said  shaft  having  one  end  85 
threaded,  and  its  opposite  end  enlarged  to 
form  a  shoulder  bearing  against  one  end  of 
said  fixed  sleeve,  an  index  fixed  upon  said 
threaded  end,  adjacent  said  dial,  and  means 
upon  said  enlarged  end  for  regulating  the  90 
speed  of  the  governor. 

In  witness   wliereof  I  have  lierennto  set 

my  hand  this  301h  day  of  January,  1907. 
WILBURN  N.  DEM  NT  SON. 

Witnesses : 
Alston  B.  Moulton, 
Alexander  Pakk. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

'■  Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ernest  de  la  Rue,  a 

.subject  of  the  King  of  Great  Britain,  and 
resident  of  London,  England,  have  invented 

3  a  new  and  useful  Improvement  in  Sound- 
Boxes  for  Talking-Machines  and  other 
Acoustical  Instruments,  of  which  the  fol- 

lowing is  a  specification. 
The  present  invention  relates  to  improve- 

10  ments  in  sound  boxes  for  talking  machines 
and  other  acoustical  instruments. 

According  to  the  present  invention,  I 
mount  a  diaphragm  within  a  casing  so  that 
it  is  capable  of  reciprocating,  and  to  this 

15  end  my  invention  consists  in  mounting  the 
diaphragm  in  such  a  manner  that  it  is  held 
resting  upon  a  single  resilient  support  at 
the  periphery,  and  my  invention  further 
consists  in  so  arranging  the  resilient  support 

20  and  so  constructing  the  periphery  of  the 
diaphragm  that  the  support  does  not  exer- 

cise a  thrust  upon  the  diaphragm  in  a  dii-ec- 
tion  at  right  angles  to  the  plane  of  the 
diaphragm  but  makes  contact  with  the  pe- 

25  riphery  of  the  diaphragm  so  as  to  exercise 
a  thrust  thereon  in  an  oblique  direction 
whereby  the  resiliency  of  the  support  is  in- 

creased and  the  reciprocating  action  of  the 
diaphragm  is  facilitated. 

80  In  the  accompanying  drawings,  a  talking 
machine  sound  box  is  illustrated  in  which 

my  invention  is  embodied. 
Figure  1  shows  a  sectional  elevation  of  a 

sound  box  witli  my  improvements  applied 

35  thereto.  Fig.  2  a  fi'ont  elevation  thereof. 
Fig.  3  shows  an  exaggerated  detail  of  a  por- 

tion of  a  diaphragm  and  gasket.  Fig.  4  a 
similar  view  to  Fig.  3,  but  showing  a  varia- 

tion of  the  corrugation  of  the  periphery  of 
40  the  diaphragm. 

Upon  the  casing  a  is  mounted  in  any  usual 
or  convenient  manner  the  stylus  bar  6  ca- 

pable of  oscillating  about  bearings  c  and 
carr3ang  at  its  lower  end  the  reproducing 

45  needle  d.  Through  the  upper  end  of  the 
stylus  bar  h  passes  the  rod  e  which  is  con- 

nected at  its  inner  end  to  the  diaphragm  /. 
The  diaphragm  rests  against  a  single  resili- 

ent gasket  g  and  the  diaphragm  /  can  be 
50  drawn  up  against  the  gasket  g  with  any  de- 

sired tension  and  held  in  any  desired  po- 
sition by  means  of  the  nut  h  (or  equivalent 

means)  which  is  adjustable  upon  the 
threaded  end  of  the  rod  e.    After  proper  ad- 

55  justment,  the  nut  will  be  fixed  by  waxing, 
soldering  or  the  like.    The  bearings  c  of  the 

stylus  bar  will  then  exercise  any  desired  ten- 
sion upon  the  diaphragm  /. 

M}'  invention  differs  from  known  forms 
of  sound  box  in  which  the  diaphragm  is  held  60 
in  tension  within  its  mounting  by  means  of 
an  adjustable  connection  between  the  dia- 

phragm and  the  st.ylus  bar  in  that  in  the  sound 
boxes  hitherto  known  the   diaphragm  has 
been  mounted  between  two  gaskets  but  not  65 
resting  mereh-  upon  a  single  gasket  or  other 
resilient  support  as  is  the  case  in  the  present 
invention.    I  have  found  that  if  the  periph- 

ery of  the  diaphragm  is  constrained  at  one 
side  only,  an  improved  reproduction  is  ob-   70 tained. 

I  provide  the  diaphragm  /  at  its  periph- 
ery with  a  rib  or  corrugation  k  (shown  more 

particularly  in  the  exaggerated  view  Fig. 
3)  and  the  size  of  the  diaphragm  is  so  se-  75 
lected  with  regard  to  the  gasket  g  that  the 
corrugation  k  does  not  rest  with  its  bottom 
upon  the  gasket  g  but  makes  contact  with 
the  gasket  with  its  outer  side.  Owing  to 
this  disposition  the  resilient  support  does  80 
not  exercise  a  thrust  upon  the  diaphragm  / 
in  a  direction  at  right  angles  to  the  plane 
of  the  diaphragm  but  exercises  an  oblique 
thrust  thereon  so  that  when  the  diaphragm 
is  vibrated  by  the  stylus,  the  gasket  does  not  85 
offer  so  much  resistance  to  its  movements 
and  a  slight  rolling  motion  may  take  place 
between  the  resilient  support  and  the  cor- 

rugated periphery  of  the  diaphragm.  One 
angle  of  the  line  of  thrust  is  indicated  in  90 
Fig.  3  and  Fig.  4  by  means  of  dotted  lines. 
Instead  of  making  the  corrugation  k  U- 
shaped  as  shown  in  Fig.  3  I  make  it  sub- 

stantially V-shaped  as  shown  in  Fig.  4. 
The  diaphragm  is  preferably  constructed  95 

with  a  dished  or  coned  central  portion  as 
shown,  for  instance,  in  Figs.  3  and  4  respec- 

tively, in  order  to  increase  in  the  manner 
already  well  understood  the  rigidity  of  the 
central  or  operative  portion.     The  U  or  V-   100 
shaped    corrugation    running    around    the 
periphery   of  the   substantially   rigid    cen- 

tral portion  /  adds  to  the  resiliency  of  the 
mounting   of   the    diaphragin,    quite    apart 
from  the  resiliency  obtained  from  the  posi-   105 
tion  of  the  gasket  g. 

Claims : 
1.  In  a  sound  box  for  acoustical  instru- 

ments, a  diaphrag-m  having  a  substantially 
rigid  central  portion  and  supported  at  its  ,110 
periphery  upon  a  single  resilient  support  of 
circular  section  at  one  side  of  the  diaphragm 
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and  exercising  upon  said  support  an  oblique 
thrust  relatively  to  the  direction  of  recipro- 

cation of  the  diaphragm,  a  stylus  bar  and 
an  adjustable  tie  between  the  diaphragm 

5  and  stylus  bar  adapted  to  draAV  the  dia- 
phragm against  the  resilient  support. 

2.  In  a  sound  box  for  acoustical  instru- 
ments, a  diaphragm  having  a  dished  central 

portion,  and  supported  at  its  periphery  upon 
10  a  single  resilient  support  of  circular  section 

at  one  side  of  the  diaphragm  and  exercising 
upon  said  support  an  oblique  thrust  rela- 

tively to  the  direction  of  reciprocation  of 
the  diaphragm,  a  stylus  bar  and  an  adjust- 

15  able  tie  between  the  diaphragm  and  stylus 
bar  adapted  to  draw  the  diaphragm  against 
the  resilient  support. 

3.  In  a  sound  box  for  acoustical  instru- 
ments, a  diaphragm  having  a  substantially 

20  rigid  central  portion,  and  a  peripheral  cor- 
rugation supported  at  one  side  by  a  resilient 

support  of  circular  section  and  exercising 
upon  said  support  an  oblique  thrust  rela- 

tively to  the  direction  of  reciprocation  of 
the  diaphragm,  a  stylus  bar  and  an  adjust- 

able tie  between  the  diaphragm  and  stylus 
bar  adapted  to  draw  the  diaphragm  against 
the  resilient  supj^ort. 

4.  In  a  sound  box  for  acoustical  instru- 

25 

ments,  a  diaphragm  having  a  peripheral  30 
corrugation  with  which  it  rests  upon  a  re- 

silient support  of  circular  section  at  one  side 
of  tlie  diaphragm  and  exercising  upon  said 
support  an  oblique  thrust  relatively  to  the 
dii'ection  of  reciprocation  of  the  diaphragm,  35 
a  stylus  bar  and  an  adjustable  tie  between 
the  diaphragm  and  stjdus  bar  adapted  to 
draw  the  diaphragm  against  the  resilient 

support. 5.  In  a  sound  box  for  acoustical  instru- 
ments, a  diaphragm  having  a  peripheral 

corrugation  of  substantially  U  section  with 
which  it  rests  upon  a  resilient  support  of 
circular  section  at  one  side  of  the  diaphragm 
and  exercising  upon  said  support  an  oblique 
thrust  relativeh^  to  the  direction  of  recipro- 

cation of  the  diaphragm,  a  stylus  bar  and 
an  adjustable  tie  between  the  diaphragm 

and  stylus  bar  adapted  to  draw  the  dia- 
phragm against  the  resilient  support. 

In  testimon}^,  that  I  claim  the  foregoing 
as  my  invention,  I  have  signed  my  name  in 
presence  of  two  witnesses,  this  first  day  of 

April  1911. EENEST  DE  LA  RUE. 
Witnesses : 

M.   BUKHRIDGE, 

W.  Y.  Weed. 

40 

45 

50 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldeidge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  the  city  of  Philadelphia,  State  of 

g  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Boxes 
for  Talking-Machines,  of  which  the  follow- 

ing is  a  full,  clear,  and  exact  description, 
reference  being  had  to   the   accompanying 

2Q  drawings,  forming  part  of  this  specification. 
The  main  objects  of  this  invention  are  to 

provide  in  a  sound  box  an  improved  mount- 
ing for  a  diaphragm ;  improved  means  ol 

connection    between    a    diaphragm    and    a 

15  stylus  bar-  and  to  provide  other  improve- 
ments as  will  appear  hereinafter. 

Referring  to  the  drawing,  the  figure 
thereon  is  a  longitudinal  section  of  a  sound 

box  embodj'ing  my  invention. 
20  Referring  to  the  drawing,  one  embodiment 

of  this  invention  comprises  a  casing  consist- 
ing of  two  sections,  an  annular  front  section 

1,  adapted  to  carry  a  stylus  bar  and  a 
diaphragm,  and  rear  section  2  adapted  to  be 

25  attached  to  a  horn  or  sound  amplifying  or 
sound  conducting  device.  These  two  sec- 

tions may  be  secured  together  in  any  suitable 
manner,  as  for  instance,  by  having  the  rear 
section  telescope  snugly  within  the  rear  end 

30  of  the  front  section,  and  held  in  position  by 
means  of  a  set  screw  3. 

To  form  a  suitable  support  for  a  dia- 
phragm, the  inner  surface  of  the  front  sec- 

tion  1   of  the  casing  is  provided   with   a 
35  conical  or  tapering  surface  forming  an  an- 

nular seat  5,  which  preferably  tapers  in  a 
direction  away  from  the  rear  section  2  of 
the  casing.  It  is  not  essential,  however,  that 
this  seat  should  taper,  although  the  tapering 

40  form  facilitates  the  assembling  of  the  parts 
of  the  sound  box,  and  is  otherwise  achan- 
tageous,  as  will  appear  hereinafter. 

Secured  to  the  seat  5,  by  means  of  a  suit- 
able  cement,   is  an  elastic  ring  or   pad   6, 

45  which  conforms  to  the  contour  of  the  seat. 

In  the  instance  illustrated  this  ring  is  prac- 
tically uniform  in  thickness- and  conical  in 

shape.  Surrounded  and  supported  by  the 

I'ing  C  is  a  diaphragm  7  of  the  usual  or  .lU)^ 
50  suitable  construction.  A  small  quantity  of 

elastic  cement  such  as  i*ubber  or  nay  oilier 
suitable  elastic  cement,  is  applied  to  ihe 
l^eriphery  of  the  diaphragTii,  and  adheres  to 
tlie  inner  surface  of  the  pad  or  ring  (>,  hold- 

55  ing  the  diaphragm  in  position  in  the  ring  f). 
If  preferred,  the  ring  6  might  be  omitted 

and  the  circumferential  surface  of  the  dia- 

phragm secured  by  the  yielding  cejuent  di- 
rectly to  the  seat  5  of  the  casing. 

A  stylus  bar  8  is  yieldingly  coniiected  to  go 
the  front  section  1  of  the  casing,  and  is  con- 

nected to  the  diaphragm  by  means  of  i  wire 
9,  one  end  of  which  is  secun.'d  to  ihe  dia- 

phragm and  the  other  end  of  which  projects 
through  an  aperture  10  provided  therefor  65 
in  the  inner  end  of  the  .^lylus  bar,  and  is 
held  in  place  by  a  .-:et  screw  11,  threaded 
longitudinally  througii  the  inner  end  of  the 
stylus  bar  and  engaging  tlie  wire. 

One  of  the  advantages  of  this  construction  70 

is,  that  by  loosening^  the  set  screw  ]1,  the wire  9  may  be  withdrawn  from  tlie  stylus 
bar   and   the   diapliragiu   may   be   removed 

from  its  seat  withoutijreakii'ig  the  Avire  or destroying    its    connection    with    the    dia-  75 
phragm.     This   manner   of   connecting   the 
diaphragm  to  the  stylus  bar  also  permits 
the  diaphragm  to  be  cemented  in  the  casing 
in  any  convenient  position  without  careful 
ccmsideration  of  its  distance  from  the  inner  80 
end  of  the  stylus  bar,  and  then  the  wire  9 
may  be   readily  secured   to  the   stylus  bar 
without   bringing   any   undesirable   tension 
upon   the   diaphragm.     Another   advantage 
of  this  construction  is  that  by  having  the  85 
seat     5     upon     which     the     diaphragm     is 
mounted,   tapering   as   described,   not   only 
may  the  diaphragm  and  its  annular  ring  be 
conveniently   positioned   in   the  casing  but 
also  more  or  less  space  may  be  allowed,  if  90 
desired,  between   the   ring  and  the  casing 
and  between  the  circumferential  surface  of 

the  diaphragm  and  the  ring  for  the  yielding- 
cement,  by  simply  varying  the  positions  of 
the  ring  and  diaphragm,  or  the  diaphragm  95 
might  be  secured  by  the  cement  directly  to 
the  tapering  seat  of  the  casing  if  preferred, 
without  making  any  change  other  than  to 
omit  the  ring  and  to  readjust  the  diaphragm 
and  its  connection  to  the  casing  and  stjdus  100 
bar  accordingly.     A  further  advantage   of 
this  construction  is  that  as  the  diaphragm  is 
held  in  position  only  by  the  elastic  cement 
in  contact  with  the  circumferential  surface 

of  the  diaphragm,  the  i^lane  surfaces  or  op-  105 
posite  sides  of  the  diaphragm  are  free  from 
contact  with  any  part  of  the  sound  box  cas- 

ing or  mounting  of  the  diaphragm.     The 
diaphragm  is  thus  free  to  flex  and  vibrate 
through   its   entire  area,  and   will  respond  110 
faithfully  to  the  most  minute  vibrations  of 
the  stylus  bar   or   to   the  slightest   sound 
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vibrations  of  the  atmosphere,  and  excellent 
results  in  sound  recording  and  reproducing 
may  therefore  be  attained. 

Although  only  a  single  form  has  been 
5  illustrated  in  which  this  invention  may  be 

embodied,  the  invention  is  not  limited  to  the 
specific  form  shown,  but  obviously  may  be 
embodied  in  various  forms  without  depart- 

ing from  the  spirit  of  the  invention  or  the 
10  scope  of  the  appended  claims. 

Having  thus  described  my  invention  what 
I  claim  and  desire  to  secure  by  Letters  Pat- 

ent, is: — 
1.  In  a  sound  box,  the  combination  with 

15  a  support,  of  a  diaphragm  located  therein, 
and  an  inclined  bearing  surface  for  the  pe- 

riphery of  said  diaphragm. 
2.  In  a  sound  box,  the  combination  with 

a  support,  of  a  diaphragm  located  therein, 
20  an  inclined  bearing  surface  on  the  interior 

of  the  support,  an  elastic  covering  for  said 
inclined  bearing  surface  against  which  the 
circumferential  surface  of  the  diaphragm 
rests  and  an  elastic  cement  connecting  said 

25  circumferential  surface  and  said  bearing 
surface. 

3.  In  a  sound  box,  the  combination  with  a 
casing,  of  a  ring  in  said  casing  and  having 
a    tapering    internal    surface,    and    a    dia- 

30  phragm  having  its  circumferential  surface 

resting  adjacent  the  tapering  internal  siu*- 
face  of  said  ring  and  cemented  thereto. 

4.  In  a  sound  box,  the  combination  with 
a  casing  of  a  diaphragm,  an  inclined  seat 

35  supported  in  the  casing  adjacent  which  the 
peripheral  edge  of  the  diaphragm  rests,  a 
stylus  bar  mounted  on  the  casing,  and  an 
adjustable  connection  between  said  stylus 
bar  and  said  diaphragm  whereby  said  dia- 

40  phragm  may  be  properly  adjusted  on  its 
seat. 

5.  The  combination  with  a  sound  box  cas- 
ing, of  a  diaphragm  located  therein,  cement 

holding  said  diaphragm  in  position,  a  sty- 
45  lus  bar  yieldingly  moimted  on  said  casing, 

a  pin  rigidl}'  secured  to  the  diaphragm,  said 
stjdus  bar  being  provided  with  an  aperture 
through  which  said  pin  passes,  and  a  set 
screw  for  holding  the  pin  in  position  with 

50  respect  to  the  bar. 
6.  In  a  sound  box,  the  combination  with 

a  casing  of  a  diaphragm,  and  a  ring  having 
an  interior  conical  surface,  said  diaphragm 
being  supported  within  said  ring  and  hav- 

55  ing  substantially  the  entire  surface  of  its 
side  faces  free  from  contact. 

7.  In  a  sound  box,  the  combination  with 
a  casing,  of  a  diaphragm,  and  a  ring  having 
an  interior  conical  surface,  the    said    dia- 

GO  phragm  having  substantiallj'^  the  entire  sur- faces of  its  side  faces  free  from  contact  with 

said  ring,  and  means  supporting  said  dia- 
phragm at  its  periphery  within  said  ring. 

8.  In  a  sound  box  for  talking  machines,  a 

diaphragm  having  a  narrow,  circumferen-  65 
tial  surface,  and  means  having  an  interior 
conical  surface  contacting  only  with  said 
circumferential  surface  of  said  diaphragm 
for  supporting  the  same  within  said  sound 
box.  70 

9.  In  a  sound  box  for  talking  machines, 

the  combination  of  a  support  for  a  dia- 
phragm, a  diaphragm  having  a  narrow,  cir- 

cumferential surface,  and  means  having  an 
interior  conical  surface  attached  to  said  sup-  75 
port  and  to  said  diaphragm  by  said  cir- 

cumferential surface  only  for  holding  the 
latter  in  position. 

10.  In  a  sound  box  for  talking  machines, 
the  combination  with  a  support  having  an  80 
interior  conical  surface,  of  a  diaphragm  lo- 

cated therein,  and  cement  upon  the  circum- 
ferential surface  only  of  said  diaphragm, 

the  plane  surfaces  of  said  diaphragm  being 
substantially  entirely  free  from  the  cement.  85 

11.  In  a  sound  box  for  talking  machines, 
the  combination  with  a  support  having  an 
interior  conical  surface,  of  a  diaphragm  lo- 

cated therein  and  elastic  cement  connecting 
said  support  with  the  circumferential  curved  90 
suiface  only  of  said  diaphragm,  the  plane 
surfaces  being  substantially  entirely  free 
from  the  cement. 

12.  In  a  sound  box,  the  combination  of  a 
support  having  an  inclined  bearing  surface,  95 
a  diaphragm  located  within  the  same  and 
having  the  circumferential  siirface  of  its 
edge  adjacent  said  inclined  surface,  and 
elastic  cement  between  said  surfaces  for 
holding  said  diaphragm  in  place.  100 

13.  The  combination  with  a  diaphragm, 
of  conical  means  contacting  substantially 

only  with  the  peripheral  edge  of  said  dia- 
phragm for  holding  said  diaphragm  in  po- sition. 105 

14.  In  a  sound  box,  the  combination  with 

a  casing,  of  a  diaphragm,  a  stylus  bar  con- 
nected to  said  diaphragm  and  yieldingly 

connected  to  said  casing,  said  casing  being 
provided  with  an  internal  annular  surface  110 
surrounding  and  supporting  said  diaphragm 
and  tapering  toward  said  stylus  bar. 

15.  In  a  sound  box,  the  combination  with 

a  casing,  of  a  diaphragm,  a  stylus  bar  yield- 
ingly connected  to  said  casing,  and  an  ad-  115 

justable  connection  between  said  diaphragm 
and  said  stylus  bar,  said  casing  being  pro- 

vided with  an  internal  annular  surface  sur- 
rounding and  supporting  said  diaphragm 

and  tapering  toward  said  stylus  bar.  120 
In  witness  whereof  I  have  hereunto  set 

my  hand  this  15th  day  of  April,  A.  D.,1902. 
ELDRIDGE  E.  JOHNSON. 

Witnesses : 
E.   H.   WiLLAED, 

Jas.  G.  Stikeleather. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

■  Commissioner  of  Patents, 
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To  all  whom  it  may  concern. 
Be  it  known  that  I,  James  A.  Eabbitt,  a 

citizen  of  the  United  States,  residing  in  tlie 
city  of  Yokohama,  Empire  of  Japan,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Talking-Machines,  of  which  the 

following  is  a  specification. 
This  invention  relates  to  talking-machines 

and  is  directed  to  the  provision  of  a  ma- 
10  chine  which  is  exceedingly  light  and  the 

parts  of  which  may  be  conveniently  and 
compactly  arranged  within  a  suitable  cas- 

ing, so  that  the  machine  may  be  readily 
carried  by  hand  from  place  to  place. 

15  My  improved  machine  preferably  com- 
prises a  casing,  one  side  of  which  is  hinged 

to  the  body  portion  of  the  casing,  this 
hinged  side  having  an  openmg  therein 
adapted  to  receive  the  end  of  an  amplifying- 

20  horn  to  support  the  latter.  When  the  ma- 
chine is  not  in  use,  this  opening  is  closed  by 

a  circular  metallic  plate,  and  this  plate 
forms  the  turntable  for  receiving  the  disk 
sound-record.     The     amplifying-horn    may 

25  be  made  sufficiently  shallow  to  tit  within  the 
relatively  small  casing  of  the  machine,  or, 
if  desired,  a  collapsible  horn  of  ample  size 
may  be  employed  which  can  be  folded  so  as 
to  occupy  but  little  space. 

30  I  have  illustrated  the  preferred  embodi- 
ment of  ni}'  invention  in  the  accompanying 

drawings,  in  which — 
Figure  1  is  a  top  view  of  the  machine, 

broken  awaj^  in  part ;  Fig.  2  is  a  perspective 
35  view,  showing  the  casing  closed;  Fig.  3  is 

a  side  elevation,  partly  in  section;  Fig.  4 
is  a  front  view,  partly  in  section;  Fig.  5  is 
a  top  view,  broken  away  in  part,  illustrat- 

ing a  modification ;  and  Fig.  G  is  a  side  view. 

40  broken  awaj'  in  part,  showing  the  construc- 
tion illustrated  in  Fig.  5. 

Eeferrmg  first  to  Figs.  1  to  4.  the  casing 
for  the  machine  consists  of  a  body  portion  1 
and  a  top  2  hinged  at  3  to  the  body  portion 

45  1.  In  the  removable  side  2  of  the  casing  is 
a  circular  opening,  and  this  opening  is 
closed  by  a  circular  metallic  plate  4  secured 
to  the  removable  side  2  in  any  suitable 
manner.     Within  the  body  portion  of  the 

50  casing  1,  is  mounted  a  suitable  spring-motor 
having  a  windable  spring  within  the  barrel 
5,  operating  through  gearing  6  to  rotate  a 

55 

60 

65 

central  shaft  7.  This  shaft  has  a  threaded 

opening  therein  adapted  to  receive  the 
threaded  end  of  a  short  shaft  8.  When  the 
machine  is  in  use,  the  plate  4  is  secured  upon 
the  upper  end  of  the  short  shaft  8,  as  shown 
in  Fig.  4,  and  receives  the  disk  sound-record 
9.  The  body  portion  1  of  the  casing  of  the 
machine  may  have  an  inner  cover-plate  10 
secured  thereto,  covering  the  motor  5  and 
having  an  opening  in  it  through  which  the 
winding- shaft  of  the  motor  extends.  Se- 

cured to  this  cover-plate  10  at  one  corner 
of  the  casing  is  a  tubular  member  11,  upon 
which  is  pivotally  mounted  a  tapering  tone- 
arm  12  having  its  larger  end  turned  down- 

wardly and  entering  the  member  11.  To 
the  smaller  end  of  this  tone-arm  is  secured 
a  sound-box  13  having  its  stylus  14  adapted  70 
to  track  in  the  groove  of  the  record  upon 
the  turn-table  4.  The  tone-arm  12  is  adapt- 

ed to  turn  relatively  to  the  tubular  member 
11  about  a  vertical  axis,  or  if  desired  the 
connection  of  the  tone-arm  12  to  the  tubular 

member  11  may  be  such  that  the  tone-arm 
can  turn  freely  about  both  vertical  and  hori- 

zontal axes.  The  tubular  member  11  is  ex- 
tended along  one  side  of  the  casing  1  from 

the  corner  thereof  where  the  tone-arm  is 
mounted  to  the  adjacent  corner,  as  indicated 
by  the  dotted  lines  in  Fig.  1,  and  at  this 
corner  it  is  turned  upwardly  and  passes 
again  through  the  plate  10.  as  shown  at  15. 
The  end  15  of  this  tubular  sound-conveying  85 
passageway  is  adapted  to  receive  one  end  of 
a  tubular  coupling  16  which  connects  with 

a  sound-amplifying  device.  In  the  draw- 
ings I  have  shown  the  coupling  16  as  a  short 

tube  connected  at  one  end  to  the  end  15  of 

the  sound-conveying  passageway  and  at  the 
other  end  to  a  shallow  amplifjang-horn  17. 
This  amplifying-horn  j)referably  has  the 
form  of  a  metallic  joan  with  its  larger  end 
received  in  the  opening  in  the  removable 
side  2  of  the  casing,  the  latter  forming  a 
support  for  the  horn  17.  In  the  side  of  the 
horn  is  an  opening,  formed  to  facilitate  con- 

necting the  tubular  member  16  to  the 
horn  17. 

It  will  be  seen  that  the  major  portion  of 

the  mechanism  of  the  spring-motor  is  ar- 
ranged within  the  casing  beyond  the  periph- 

ery of  the  turn-table  4,  and  that  the  connec- 
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tion  from  this  portion  of  the  motor  mech- 
anism to  the  central  shaft  of  the  machine  is 

effected  by  means  of  gears  lying  close  to  the 
bottom  of  the  casing.  For  this  reason, 

5  when  the  turn-table  4  is  removed  from  the 
shaft  8,  ample  space  remains  for  the  re- 

ception of  the  shallow  horn  17,  by  placing 
the  horn  in  an  inverted  position  over  the 
shaft    8.     If    desired,    however,    the    short 

]^0  shaft  8  may  be  readily  disconnected  from 
the  shaft  T,  and  in  this  way  even  greater 
space  is  provided.  The  joints  connecting 
the  tnbnlar  member  16  and  the  tone-arm  12 
with  the  sonnd-conveying  passageway  11  and 

15  the  joint  between  the  tubular  member  16 
and  the  horn  IT  are  such  that  these  parts 
may  be  readilj^  disconnected,  and  they  may 
be  arranged  within  the  casing  1,  in  the  space 
therein  beyond  tlie  periphery  of  the  turn- 

20  table.  Preferably  the  sound-box  is  so  ar- 
ranged that  it  may  be  disconnected  from  the 

tone-arm  12,  and  supporting  devices  may  be 
provided  within  the  casing  of  the  machine 
to  hold  these  more  delicate  parts  and  thus 

25  avoid  injury  thereto  while  transporting  the 
machine. 

Eeferring  to  Figs.  5  and  6,  I  have  shown 
a  somewhat  different  construction,  whereby 
the  same  results  are  obtained  and  an  ampli- 

30  fj'ing-horn  of  very  much  greater  size  may 
be  used.  In  this  form  of  my  invention,  the 
amplifying  -  horn  consists  of  a  collapsible 
horn,  one  end  of  which  enters  the  opening 
in  the  removable  side  of  the  casing,  so  that 

35  the  horn  is  supported  thereby.  In  this  form 
of  my  invention,  the  sound-conveying  pas- 

sageway 20  within  the  casing  of  the  machine 
extends  from  the  tone-arm  12  along  the  side 
of  the  casing  opposite  that  to  which  the  re- 

40  movable  cover  2  is  hinged,  to  a  point  at 
about  the  middle  of  that  side,  where  it  is 

turned  upwardly  and  passes  through  the  in- 
ner cover-plate  10  of  the  machine.  A  col- 

lapsible horn  is  shown  at  21,  consisting  of 
45  a  plurality  of  sections  which  when  extended 

form  a  tapering  horn  of  the  form  shown. 
This  horn  at  one  end  connects  with  the  up- 

wardly turned  end  of  the  tubular  sound- 
convejnng  passageway  20,  and  at  its  other 

50  end  enters  the  opening  in  the  hinged  cover- 
plate  2.  In  this  form  of  my  invention,  I 
have  shown  the  spring-motor  as  somewhat 
differently  arranged,  the  connection  from 
the  motor  to  the  shaft  of  the  turn-table  be- 

55  ing  formed  by  a  shaft  22.  This  shaft,  hoAv- 
ever,  is  arranged  at  the  bottom  of  the  cas- 

ing of  the  machine,  so  that  when  the  turn- 
table is  removed  from  its  shaft  ample  space 

is  provided  for  the  reception  of  the  horn  21 
eo  when  the  latter  is  in  its  collapsed  condition. 

Having  now  described  my  invention,  what 
I  claim  as  new  therein  and  desire  to  secure 

by  Letters  Patent  is  as  follows : — • 
1.  A  portable  talking-machine  comprising 

65  the  combination  of  a  motor-box  having  a 

body  and  a  top  which  is  hinged  to  the  body 
and  which  has  an  opening  therethrough,  a 
motor  mounted  within  the  box,  a  turn-table 
detachably  mounted  on  a  shaft  of  the  motor 
and  adapted  to  be  secured  to  said  top  in  po-  70 
sition  to  close  said  opening  therethrough,  an 

amplifjdng  device  adapted  to  lie  in  inop- 
erative position  within  the  box,  means  for 

removably  supporting  the  amplifying  de- 
vice in  operative  position  upon  the  body  of  75 

the  box  and  upon  said  hinged  top  in  which 
position  it  directs  sound  through  said  open- 

ing in  the  top,  and  sound-reproducing  mech- 
anism adapted  to  be  connected  to  said  am- 

plifying device,  substantially  as  set  forth.        80 
2.'  A  portable  talking-machine  comprising 

the  combination  of  a  motor  -  box  provided 
with  a  cover-plate  and  with  a  hinged  top 
which  has  an  opening  therethrough,  a  motor 

mounted  within  the  box,  a  turn-table  de-  85 
tachably  mounted  on  a  shaft  of  the  motor 
and  adapted  to  be  secured  to  said  top  in  po- 

sition to  close  said  opening  therethrough,  an 

amplifying  device  adapted  to  lie  in  inopera- 
tive position  within  the  box,  means  for  re-  ̂ ^ 

mo^ably  supporting  the  amplifying  device 
upon  said  cover-plate  and  said  top  in  i^osi- 
tion  to  direct  sound  through  the  opening  in 

the  top,  a  tone-arm  pivotally  mounted  on 

said  cover-plate,  a  reproducer  carried  there-  ̂ ^ 
by,  and  a  sound  -  passageway  below  the 
cover  -  plate  connecting  the  tone  -  arm  and 
amplifjdng  device,  substantially  as  set  forth. 

3.  The  combination  of  a  casing  compris- 

ing a  body  and  a  cover  therefor  having  an  ■*■"" opening  therethrough  and  movable  to  closed 
and  open  positions,  a  motor  mounted  with- 

in the  bocly,  a  turntable  driven  thereby,  a 

tone-arm  pivotally  mounted  on  the  bocly  ad- 
jacent to  the  turntable,  a  sound-box  carried 

by  the  tone-arm  and  movable  across  the  rec- 
ord on  said  turntable,  and  a  tubular  ampli- 

fying horn  supported  at  one  end  upon  said 
body  and  near  the  other  upon  said  cover 
when  the  latter  is  in  the  open  position,  in 

position  to  direct  sound  passing  there- 
through through  said  opening  in  the  cover, 

substantially  as  set  forth. 
4.  A  portable  talking-machine  comprising 

a  motor-box,  a  hinged  wall  for  the  box  hav- 
ing an  opening  therethrough,  a  motor 

mounted  within  said  box  adjacent  to  one  of 
the  side  walls  thereof,  a  shaft  distant  from 
the  motor,  gearing  between  the  motor  and 
said  shaft  located  adjacent  to  the  bottom  of 
the  box,  a  turntable  mounted  on  said  shaft, 
a  sound-box,  and  a  sound-amplifying  device 
connected  to  said  sound-box  and_  supported 
in  operative  position  by  said  hinged  wall  -^ 
when  the  latter  has  been  turned  relatively 

to  the  box,  in  position  to  direct  sound  pass- 
ing therethrough  through  the  opening  in 

said  wall,  said  turntable  being  removable 
from  the  shaft  on  which  it  is  mounted  to  ̂ ^^ 

pi-ovide  space  above  said  gearing  for  the  re- 
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ception  of  said  sound-amplifying  device,  and 
said  turn-table  being  adapted  to  be  secured 
to  the  hinged  wall  of  the  box  in  position  to 
close  the  opening  therethrough  when  the  am- 

plifying device  has  been  detached  from  the 
hinged  wall  and  is  in  inoperative  position, 
substantially  as  set  forth. 

This   specification   signed   and   witnessed 
this  5th  day  of  February,  1910. 

JAMES  A.  KABBITT. 

Witnesses : 
Genji  Kukebane, 

Masatako  O'Kasava. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  April  2,  1909.     Serial  No.  487,563. 

To  aU  iDJiom,  it  may  concern: 
Be  it  known  that  I,  Peter  Weber,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  coiintj^  of  Essex  and  State  of 

5  Ne-\v  Jersey,  have  made  a  certain  new  and 
useful  Invention  in  Phonographs,  of  which 
the  following  is  a  descri])tion. 
My  invention  relates  to  phonographs  and 

similar  talking  machines  in  which  pi-ovision 
10  is  made  for  automatically  stopping  the  rota- 

tion of  the  mandrel  when  the  end  of  the  rec- 
ord has  been  reached,  and  more  particularly 

to  instruments  of  this  character  in  which  a 
spring  motor  is  used  for  furnishing  the 

15  driving  powex*. 
My  invention  has  for  its  object  the  appli- 

cation of  such  means  to  i^honographs  as  now 
built  and  on  the  market,  and  also  to  sim- 

plify  the   structure   and   render   the   same 
20  more  eiScient. 

My  indention  is  an  improvement  over  that 
shown  in  United  States  Patent  No.  1,002,479, 
granted  to  Edward  L.  Aiken  on  September 
5,  1911,  one  of  the  chief  points  of  such  im- 

25  provement  being  the  provision  of  contact- 
ing means  carried  by  the  movable  carriage 

and  a  member  attached  to  the  brake  device 
of  such  character  that  by  the  contacting  of 

such    members    on    the  "traveling   carriage 30  reaching  the  end  of  the  record,  the  carriage 
will  be  held  more  firmly  on  its  seat,  with  the 
surface  of  the  arm  of  the  carriage  firmly 
contacting  the  top  of  the  straight  edge,  and 
the  stylus  remaining  in  contact  with  ih.&  rec- 

35  ord.     With  the  contour  of  the  cam  contact 
devices  previously  used,  the  tendency  is  for 

the  traveling  carriage  to  be  lifted  "by  the first  contact  of  the  contacting  parts,  the  arm 

of  the  carriage  riding  ujd  the^'cam  surface,  so 40  that  the  feed  nut  may  be  disengaged  from 
the  feed  screw  before  the  stopping  device 
has  been  fully  applied,  whereby  the  progres- 

sion of  the  carriage  will  be   immediately 
stopped,  thus  rendering  the  stopping  device 

45  inoperative. 
With  the  ends  heretofore  set  forth  in 

view,  my  invention  consists  in  the  features 
hereinafter  set  forth  and  claimed. 

Reference  is  hereby  made  to  the  accompa- 
50  nying  drawing,  in  which — 

Figure  1  is  a  side  elevation  of  a  phono- 
graph embodying  my  invention,  the  casing 

beinsr  partly  broken  away  to  disclose  the 
braking  device  for  the  motor,  and  the  srov-  I 

ernor.     Fig.  2  is  an  end  elevation  of  the  55 
same. 

Referring  to  the  drawings,  the  mandrel  1 
mounted  on  the  shaft  2  is  driven  by  means 
of  the  belt  wheel  3  which  is  rotated  by  a 
belt  4,  the  latter  being  driven  from  a  motor  60 
not  shown.  The  standards  5  carrying  the 
necessary  bearings  rise  fi'om  the  bed  plate  6, 
on  which  is  also  mounted  the  straight  edge 
7.  The  traA-eling  carriage  8  is  provided with  sound  box  9,  floating  weight  10  and  65 
stylus  11  m  contact  with  the  i-ecord  on  man- 

drel 1,  the  traveling  carriage  being  slidably mounted  on  guide  rod  12,  and  fed  from  feed 
screw  13  by  feed  nut  14,  all  of  which  is  com- 

mon. 70 
The  governor  15  of  the  motor  is  provided 

with  a  sliding  regulator  disk  16.  with  which 
the  pad  17  of  felt  or  other  yielding  material 
carried  by  the  end  of  the  le"ver  18  pivoted  on the  screw  19,  is  adapted  to  cooperate  to  reg-  75 ulate  or  stop  tlie  motor,  as  is  well  Icnown. 
The  spiral  spring  20  is  attached  to  the  lever 
18,  the  other  end  of  the  spring  20  being  fas- 

tened to  a  lug  21  mounted  on  the  under  side 
ot  base  plate  6,  the  spring  20  being  under  80 tension,  so  that  when  unrestrained  it  will 
cause  the  pad  17  to  contact  disk  16,  thus 
stopping  the  motor.     The  end  of  the  lever 
IS  distant  from  the  pad  17  has  connected 
thereto  the  horizontal  rod  22.  as  by  pin  con-  85 nection  23.     On  the  under  side  of  rod  22  is 
a  notch  24  with  which  cooperates  the  lug  25, 
which  is  mounted  on  the  under  side  of  1)ase' 
plate  6,  the  said  abutment  and  notch  coop- erating to  latch  the  brake  lever  18  in  such  a  90 
position  that  the  pad  17  is  out  of  contact 
with  disk  16,  thus  allowing  the  motor  to  op- erate. 

Secured  to  or  preferably  integral  with  the 

rod  22  IS  the  vertical  trip"  arm  26,  which  ex-  95 tends  up  through  a  slot  27  in  bed  plate  6 
of  the  machine.     Arm  26  is  provided  with  a 
cam  surface  28.  which  extends  into  the  path 
of  a  member  carried  by  the  traveling  car- 

nage 8.     In  the  preferred  construction,  the  100 
cam  28  is  formed  to  extend  forwardly  into 
the  path  of  some  part  carried  by  the  car- 

nage, that  is,  upwardly  at  an  angle  and  to- 
ward the  left,  referring  to  Fig.  1.     This  part 

on  the  carriage  is  most  conveniently  the  pin  105 
29.  which  is  slidably  mounted  in  lugs  30  on 
the    end    of   the   overhanging   arm    of  the 
traveling  carriage  8,  this  pin  being  adapted 
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to  form  a  convenient  handle  by  which  the 

stykis  may  be  lifted  from  the  record,  where- 
upon the  end  of  the  pin  may  be  slipped  over 

the  top  of  straight  edge  7,  forming  a  means 
5  for  supporting  the  carriage  8  with  the  stylus 

11  out  of  contact  with  the  record  surface 
while  the  record  is  being  changed.  It  will 
be  noted  that  the  contour  of  the  cam  28  is 

such  as  to  hold  the  traveling  carriage  in  po- 
10  sition  with  the  arm  thereof  slidably  engag- 

ing the  top  of  straight  edge  T.  It  is  evident 
that  the  same  effect  might  be  secured  by 
placing  the  cam  member  on  the  traveling 
carriage,  in  Avhich  case  the  cam  28  could  be 

15  horizontal  or  nearly  so.  This  expedient 
would  be  a  mere  reversal  of  parts,  and  I 
have  not  deemed  it  necessary  to  illustrate  the 
same,  it  being  obvious  that  such  a  construc- 

tion is  within  the  scope  of  my  invention  as 
20  described,  in  which  the  effect  of  the  contact 

described  will  be  to  lift  the  rod  22  out  of 

contact  with  the  abutment  25,  thereby  un- 
latching the  rod  22  and  allowing  spring  20 

to  force  pad  17  into  contact  with  the  disk 
25   16,  thus  stopping  the  motor. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent of  the  United  States  is  as  follows : 
1.  In  a  phonogTajDh,  the  combination  with 

30  the   governor   disk,   of   a   lever   carrying  a 
friction  pad  adapted  to  coact  with  said  disk 
to  control  the  same,  a  longitudinal  rod  at- 

tached to  said  lever  and  provided  on  its 
under  side  with  a  locking  notch,  an  abut- 

35  ment  adapted  to  coact  with  saicl  notch  to 
hold  the  rod  in  such  position  that  the  pad 
is  out  of  contact  Avith  the  disk,  means  tend- 

ing to  move  said  pad  into  engagement  with 
said  disk,  a  trip  arm   carried,  by  said  rod 

40  having  a  cam  surface  extending  upwardly 

and  laterallj'^  at  an  angle  to  the  horizontal,  a 
traveling  carriage,  and  means  carried  there- 

by for  contacting  saicl  cam  surface  to  lift 
said  arm  to  unlatch  said  rod,  substantially 

45  as  described. 

2.  In  a  phonograph,  the  combination  with 
a  motor  brake  of  means  tending  to  apply 
said  brake,  a  longitudinal  rod  connected  to 
said  brake  and  having  a  locking  notch  on  its 

50  imder  side,  an  abutment  co-acting  with  said 

notch  to  latch  said  brake  in  ''  off' "  position, a  traveling  carriage,  a  member  connected 
with  saicl  rod  extending  into  the  path  of 
said   carriage,   and   means   carried  by   said 

55  carriage  to  contact  said  member  to  lift  the 
same  and  unlatch  said  rod  at  a  predeter- 

mined point,  substantially  as  described. 
3.  In  a  phonograph,  the  combination  with 

a  motor  brake  of  means  tending  to  apply 
60  said  brake,  a  longitudinal  rod  connected  to 

said  brake  and  having  a  locking  notch  on 
its  under  side,  an  abutment  co-acting  with 
said  notch  to  latch  said  brake  in  "  off  "  posi- 

tion, a  traveling  carriage,  a  pin  carried  by 
said  carriage,  and  a  member  connected  with  65 
said  rod  having  a  cam  extending  into  the 
])ath  of  said  pin,  Avhereby  said  rod  will  be 
lifted  ovit  of  contact  with  saicl  abutment  at 

a  predetermined  point,  substantially  as  de- scribed. 70 

4.  In  a  phonograph,  the  combination  Avith 
a  traA'eling  carriage  carrying  an  arm  pro- 

vided Avith  contacting  means,  of  a  motor 
brake,  means  tending  to  apply  said  brake,  a 

rod  pivotally  connected  to  said  brake,  car-  75 
rying  projecting  means  adapted  to  be  con- 

tacted by  said  contacting  means,  and  being 
provided  with  latching  means,  an  abutment 
Avith  which  said  latching  means  coacts  un- 

der the  influence  of  gravit}'  to  latch  said  80 
brake  in  "  off  "  iDosition,  and  a  slideAvay  for 
said  traveling  carriage  arm,  the  conforma- 

tions of  saicl  contacting  means  and  project- 
ing means  being  such  that  contact  therebe- 

tween oscillates  said  rod  about  its  pivot  to  85 
unlatch  the  same  and  presses  saicl  arm  more 
tightly  upon  said  slideAvay,  substantially  as 
described. 

5.  In  a  phonogi'aph,  the  combination  with 
a  motor  brake,  of  means  tending  to  apply  90 
said   brake,    a    longitudinally   movable  rod 
connected  to  said  brake  and  having  a  lock- 

ing notch   on  its  under  side,   a   stationar)^ 
abutment  coacting  with  said  notch  to  latch 

said  brake  in  "  off  "  position,  a  traA^eling  car-  95 
riage,  a  member  connex-ted  with  said  rod  ex- 

tending into  the  path  of  said  carriage,  and 
means  carried  by  saicl  carriage  to  contact 
said  member  to  lift  the  same  and  unlatch 

said  rod  at  a  predetermined  point,  substan-  IOC 
tially  as  described. 

6.  In  a  phonograph,  the  combination  Avith 
a  motor  brake,  of  means  tending  to  apply 
said  brake,  a  longitudinally  movable  rod 
connected  to  said  brake  and  having  a  lock-  105 
ing  notch  on  its  under  side,  a  stationary 
abutment  coacting  Avith  said  notch  to  latch 

said  brake  in  "  off "  position,  a  traveling- 
carriage,  a  pin  carried  by  saicl  carriage,  and 
a  member  connected  with  said  rod  and  hav-  110 
ing  a  cam  extending  into  the  path  of  said 
pin,  whereby  said  rod  will  be  lifted  out  of 
contact  with  said  abutment  at  a  ]Dredeter- 
mined  point,  substantially  as  described. 

This   specification    siaiied   and   Avitnessed  115 
this  31st  dav  of  March  1909. 

PETER  WEBER. 
Witnesses : 

Dyer  Smith, 

John  M.  Caufiet^d. 

CoTJies  cf  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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1,041,983. Specification  of  Letters  Patent.  Patented  Oct.  32, 1913. 
Application  filed  May  12,  1910.     Serial  No.  560,787. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  and  a  resident 

of  Llewell3'n  Park,  West  Orange,  Essex 
5  county,  New  Jersey,  have  invented  a  cer- 

tain new  and  useful  Phonograph- Stylus,  of 
Avhich  the  following  is  a  description. 
My  invention  relates  to  phonograph  sty- 

luses. 

10  My  object  is  the  provision  of  a  reproduc- 
ing stylus  formed  of  boron,  which  stylus 

because  of  its  hardness  is  capable  of  operat- 
ing upon  sound  records  formed  from  hard 

materials  without  wearing  away  or  other- 
15  wise  deteriorating. 

Crystallized  boron  is  a  substance  which  I 
have  discovered  to  be  well  suited  for  the 
manufacture  of  reproducing  stiluses,  since 
it  is  of  an  exceeding  hardness,  being  very 

20  much  harder,  in  fact,  than  sapphire.  I 
have  found  that  an  exceedingly  hard  record 
material,  such  as  that  disclosed  in  applica- 

tions of  Aylsworth  Serial  Nos.  496,060, 
Plastic  composition  and  process  of  manu- 

25  facturing  the  same,  filed  May  14,  1909; 
543,238,  Phenolic  condensation  product  and 
method  of  preparing  same,  filed  February 
11,  1910,  and  543,236,  Sound  records  and 
process  for  making  the  same,  filed  Februaiy 

30  11,  1910,  wears  away  the  usual  sapphire 
stylus  to  a  considerable  extent.  Such  a 
record  material,  or  one  of  equivalent  or 
great  hardness,  harder,  for  example,  than 
celluloid,  is  of  the  utmost  value  for  the  pro- 

35  duction  of  a  molded  phonograph  record, 
since  with  a  record  formed  of  such  material, 

a  reproducer  of  considerable  weight  or  pro- 
vided with  a  heav}"  floating  weight  ma}'  be 

used    with    a    consequent   considerable    im- 
40  provement  in  the  volume  and  quality  of  re- 

production, if  a  stylus  of  sufficient  hardness 
to  withstand  the  wear  caused  by  the  hard- 

ness of  the  record  is  used  therewith.  A  sap- 
phire stylus  is  not  appreciabh^  worn  when 

45  used  in  reproducing  from  such  phonograph 
records,  as  are  now  on  the  market,  of  which 
those  formed  from  celhdoid  are  probably 
the  hardest.  When,  how^ever,  the  record 
material  is  substantiallj^  harder  than  cellu- 

50  loid,  a  sapphire  stylus  quickly  wears  out, 
and  accordingly,  I  have  constructed  a  stylus 
of  crystallized  boron  which  is  adapted  to 
coact  with  such  a  record  and  to  withstand 
the  consequent  wear. 

Boron  is  now  formed  in  small  crystals  in  55 
the  electric  furnace,  which  crystals  I  pro- 

pose to  utilize  in  the  manufacture  of  sty- 
luses in  a  manner  to  be  described.  In  addi- 

tion to  its  excessive  hardness,  boron  has  the 
advantages  that  it  can  be  polished  easier  60 
than  diamond,  and  is  not  so  fragile  as  the 
latter. 

Eeference  is  hereby  made  to  the  accom- 
panying drawings  forming  part  of  this 

specification  and  in  which —  65 
Figures  1  to  4  inclusive  represent  side 

elevations,  partly  in  section,  of  a  holder  of 
brass  or  other  relativeh-  soft  material  in  the 
end  of  which  a  boron  crystal  is  secured, 

Fig.  1  showing  the  rough"^  crystal  thus  se-  70 cured,  Fig.  2  showing  the  ciystal  and  holder 
after  the  lower  end  thereof  has  been  lapped 
to  a  plane  surface.  Fig.  3  representing  the 
cr^'stal  and  holder  ground  or  lapped  to  a 
taper,  and  Fig.  4  showing  the  same  with  the  75 
blunt  end  of  the  taper  rounded.  Fig.  5  rep- 

resents diagrammatically  in  side  elevation 
the  process  of  lapping  the  flat  end  upon  the 
crystal  and  holder.  Fig.  6  similarly  repre- 

sents the  process  of  lapping  the  ciystal  and  80 

holder  to  a  cone  shape,  and  Fig.  7  similarh' 
represents  in  plan  view  the  process  of 
rounding  the  end  of  the  crystal.  Fig.  8  is 
an  enlarged  sectional  detail  view  showing 
the  method  of  grinding  the  rounded  surface  85 
upon  the  end  of  the  boron  stylus.  Fig.  9  is 
a  partial  cross  section  through  a  reproducer 
provided  with  my  improved  boron  stylus 
traveling  in  the  record  groove  of  a  suitable 
sound  record  formed  of  hard  material  such  90 
as  described  above. 

It  Avill  be  understood  that  the  process  by 
which  my  improved  stylus  is  formed  may  be 
carried   out   by   various   apparatus,   and   is 
not  limited  to  the  particular  mechanism  de-  95 scribed. 

Eeferring  to  the  drawings,  my  improved 
stylus  is  formed  from  a  crystal  of  boron 
such  as  indicated  at  1.  A  small  boron  ciys- 
tal  of  irregular  shape  is  secured  within  a  lOO 

holder  2  of  brass  or  other  I'elatively  soft 
material  by  any  suitable  means  as  cement 
3.  The  rough  lower  edge  of  crystal  1  is 
then  lapped  to  a  flat  surface  indicated  at 
4  in  Fig.  2.  This  operation  is  indicated  105 
diagrammatically  in  Fig.  5  in  which  the 
lap  wheel  5  which  rotates  about  the  spindle 
6  may  be  used  for  producing  the  plane  sur- 
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face  4  upon  crystal  1.  The  next  operation  is 
grinding  the  sides  of  the  crystal  to  a  tajoer, 
resulting  ia  the  production  of  a  conical  sur- 

face 7  upon  the  lower  end  of  the  crystal  1 
5  as  indicated  in  Fig.  3.  This  operation  is 

indicated  diagrammatically  in  Fig.  6  in 
which  the  holder  2  in  which  the  crystal  1 
is  secured  is  chucked  in  a  lathe  in  which  the 

spindle  8  is  rotated  by  means  of  a  belt  pass- 
10  ing  over  wheel  9  or  by  other  power  connec- 

tion. While  the  crystal  1  is  being  rotated, 
it,  together  with  the  adjacent  end  of  the 
brass  holder  in  which  it  is  mounted,  is 
ground  at  a  suitable  angle,  preferably  of 

15  approximately  30  degrees  by  means  of  the 
lap  wheel  10  which  is  charged  with  diamond 
dust  and  mounted  upon  shaft  11  which  may 
be  adjusted  at  any  suitable  angle  and  ro- 

tated by  any  suitable  means  indicated  dia- 
20  grammatically  by  the  belt  wheel  12.  If  de- 

sired, the  two  steps  of  the  process  so  far 
described  may  be  transposed,  and  the  sides 
of  the  crystal  adjacent  to  the  end  first 
ground  to  a  taper  and  the  rough  end  sur- 

25  face  remaining  then  flattened.  After  the 
end  portion  of  the  crystal  has  been  reduced 
sufficiently  so  that  the  blunt  point  of  flat 
surface  4  is  of  sufficiently  small  area,  the 
latter  is  rounded  and  polished  by  any  suit- 

30  able  means,  such  as  the  ball  polishing  ma- 
chine shown  diagrammatically  in  Fig.  7. 

As  here  shown,  the  crystal  1  secured  in  a 
holder  2  is  chucked  in  a  lathe  having  a  ro- 

tating spindle  8  rotated  from  belt  wheel  9. 
35  The  end  surface  4  of  crystal  1  is  rounded 

and  polished  by  means  of  the  grinding  tool 
13  which  is  provided  with  a  concave  surface 
of  the  shape  and  size  to  which  it  is  desired 
to  round  the  end  of  the  stylus.    The  grind- 

40  ing  piirface  of  the  tool  13  may  be  charged 
with  diamond  dust  mixed  with  oil,  as  indi- 

cated m  Fig.  8  at  14.  Either  tb*^  °<-ylns  or 
thr  tool  gi-indin!:;"  the  same  sbonld  partnke 
of  rn  oscillatory  movement  during  the  ro- 

45  tation  of  the  stylus. 
In  t^e  drawings  I  have  illustrated  the 

grinding  tool  13  as  suitably  mounted  in  a 
spindk  15  which  is  revolved  by  means  of 
belt  wheel  16,  the  spindle  and  belt  being 

50  mounted  in  a  holder  which  is  pivoted  di- 
rectly beneath  the  end  of  the  stylus  being 

rounded,  so  that  during  the  grinding  opera- 
tion the  spindle  15  may  oscillate  about  the 

surface  being  ground,  as  indicated  by  the 
55  position  of  the  spindle  15  shown  in  dotted 

lines  in  Fig.  7.  The  end  of  the  stylus  when 
rounded  is  shown  in  Fig.  4  at  17,  the  said 

figure  illustrating  the  completed  stylus  which 
is  still  secured  within  holder  2.  The  curve 
17  should  be  of  the  proper  dimensions  to  60 
travel  within  the  exceedingly  minute  sound 
record  groove,  the  conical  surface  7  of  the 
boron  crystal  preferably  running  smoothly 
into  the  curve  17  of  the  record  engaging 
surface  of  the  stylus.  The  stylus  thus  65 
formed  may  now  be  removed  from  holder  2 
and  suitably  secured  in  a  stylus  lever  or 
otherwise  mounted  to  reproduce  from  a 
sound  record. 

In  Fig.   9  I  have  illustrated   a  stylus  1  70 
connected  by  lever  18  pivoted  at  19  to  dia- 

phragm 20  of  reproducer  21.     The  boron 
stylus  may  be  secured  directly  in  the  stylus 
lever  or  it  may  be  mounted  within  a  suit- 

able holder  which  is  secured  in  the  end  of  75 
the  stylus  lever  as  shown.     The  reproducer 
21  illustrated  is  preferably  of  considerable 
weight  aSj  for  example,  from  3  to  5  ounces 
or  more,  which  weight  holds  stylus  1  firmly 
in  engagement  with  the  record  groove  of  80 
record  22  which  is  preferably  formed  of  the 
hard  record  material  above  referred  to. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters 
Patent  is  as  follows :  85 

1.  As  a  new  article  of  manufacture,  a 

stylus  for  talking  machines  formed  of  crys- 
tallized boron,  substantially  as  described. 

2.  As   a   new   article   of  manufacture,   a 
stylus   for   talking   machines   formed   of   a  90 
substance  containing  crystallized  boron,  sub- 

stantially as  described. 
3.  As  a  new   article  of  manufacture,  a 

boron    stylus   having   a   conical    end    with 
rounded   point    adapted   to   travel   in    the  95 
groove  of  a  sound  record,  substantially  as 
described. 

4.  As  a  new  article  of  manufacture,  a 

boron  stylus  having  irregular  contour  and 
a  lapped  tapered  end  with  rounded  point  100 
adapted  to  travel  in  the  groove  of  a  sound 
record,  substantially  as  described. 

5.  As  an  article  of  manufacture,  a  boron 

stylus  having  irregular  contour  and  a  ta- 
pered end  with  a  rounded  point  adapted  to  105 

travel  in  the  groove  of  a  sound  record,  sub- 
stantially as  described. 

This  specification  signed  and  witnessed 
this  2d  day  of  May  1910. 

THOS.  A.  EDISON. 

Witnesses : 
Frank  L.  Dyer, 
Dyer  Smith. 

Copies  of  tMs  patent  may  be  obtained  for  five  cents  each,  by  addressing  tbe  "  Commissioner  of  Patents, 
Washington,  D.  C." 





A.  N.  PIEKMAN. 
SOUND  REPRODUCING  APPARATUS. 

APPLICATION  PILED  JULY  18,  1907. 

1,042,034. Patented  Oct.  22, 1912. 

jfm^ 

J^0.^ 

j^m^ 
._/£„ 

m^/^- ^Z:i 

COLUMBIA   PLANOCBAPH  CO.,  WASHINQTON.  D.  C. 



UNITED  STATES  PATENT  OFFICE. 
ALEXANDER  N.  PIERMAN,  OE  NEWARK,  NEW  JERSEY,  ASSIGNOR.  BY  MESNE  ASSIGN- 

MENTS, TO  THOMAS  A.  EDISON,  INCORPORATED,  OF  WEST  ORANGE,  NEW  JERSEY,  A 
CORPORATION  OE  NEW  JERSEY. 
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Application  filed  July  18,  1907.     Serial  No.  384,328. 

To  all  whom  it  may  concern. 
Be  it  known  that  I,  Alex.\xder  X.  Pier- 

:man,  a  citizen  of  the  United  .States,  and  a 
resident  of  Newark,  in  the  county  of  Esses 

■5  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Sound-Reproducing  Apparatus,  of  wliich 
the  following  is  a  descrijDtion. 

My  in^•ention  relates  to  sound  reproducers 
10  which  operate  by  ̂  arying  the  rate  of  flow 

of  an  elastic  fluid  through  valve  governed 

ports. 
The  present  invention  is  directed  to  the 

improvement  of  the  valve  and  the  parts  im- 
15  mediately  cooperating  therewith,  and  to  the 

improvement  of  the  means  for  preventing 
the  admission  of  air  into  the  reproducer 
past  the  valve  operating  means. 

In  order  that  the  invention  may  be  better 
20  understood,  attention  is  directed  to  the  ac- 

companying   drawings    wherein    the    same 
reference  characters  are  used  uniformly  to 
designate  the  same  parts  and  in  which — 

Figure   1  is  a  bottom  plan  view  of  the 
25  ported  plate  and  the  valve ;  Figs.  2  and  3  are 

vertical  central  cross-sectional  views  of  the 
same,  showing  the  valve  in  closed  and  open 
positions  respectively :  Fig.  4  is  a  cross- 
sectional  view  on  the  line  -i- — i.  Fig.  -2 :  Fig. 

30  5  is  a  detail  of  the  valve  positioning  means ; 
Fig.  G  is  a  vertical  cross-sectional  view  of  a 
reproducer  fitted  with  my  improved  valve 
and  port  plate  and  air  excluding  means,  and 
Fig.  7  is  a  detail  cross-sectional  view  of  the 

35  ̂ ^rtid  air  excluding  means. 
The  port  plate  1  is  provided  with  a  num- 

ber of  ports  2,  preferably  having  down- 
wardly converging  walls,  as  shown  in  Fig. 

•1.      These    ports    are    preferably    situated 
■*^  slightl}'  at  one  side  of  the  center  of  the  port 

plate,  as  shown  in  Fig.  1,  in  order  that  the 
valve  as  a  whole  may  be  placed  substantially 
centrally  thereof.  At  the  sides  of  these 
slots  or  ports,  the  material  of  the  port  plate, 
which  is  preferably  of  metal,  is  cut  away  as 
shown  at  3,  thus  leaving  only  the  knife 
edges  4  for  the  air  to  pass  over  and  prevent- 

ing any  cushioning  of  the  valve.  At  that 
end  of  the  ports  where  the  greater  portion 
of  the  port  plate  is  left,  the  material  of  the 
port-plate  is  cut  away,  not  only  immediately 
adjacent  the  ports  but  to  a  considerable  dis- 

tance tlierefrom.  leaving  only  the  knife  edge 
T)  for  the  valve  ]ilate  to  turn  on.  Manifestly 
this  knife  edge  o  may  be  formed  of  the 

45 

50 

55 

metal  of  the  port  plate  or  a  specially  har- 
dened piece  may  be  inserted  as  desired.  The 

considerable  cutting  away  of  the  port  plate 
just  referred  to  provides  room  to  accommo- 

date the  movement  of  the  valve.  60 
The  valve  plate  6  is  provided  with  as 

many  tongues  7  as  there  are  ports  2.  I 
have  obtained  good  results  with  the  use  of 
three  ports  and  tongues,  which  is  the  num- 

ber shovrn  in  the  drawings.  My  invention,  65 
however,  is  not  limited  as  to  the  number  of 
ports  of  which  I  may  make  use.  This  valve 
6  is  preferably  formed  of  a  light  metal,  such 
as  aluminum,  although,  of  course,  other 
materials  ma}'  be  used.  At  each  side  of  the  70 
\alve  plate  and  in  the  same  line  with  the 
knife-edge  5,  I  provide  positioning  means 
for  properly  positioning  the  valve  tongues 
with  respect  to  the  i^orts.  The  positioning 
means  which  I  have  shown  consists  of  studs  75 
8  formed  on  screws  9  by  which  they  are 
secured  in  the  port  plate,  and  fitting  loosely 
into  the  openings  10  in  the  valve  plate. 
These  openings  are  preferably  made  slightly 
larger  on  the  side  of  the  valve  plate  farthest  80 
from  the  port  plate,  but  this,  of  course,  need 
not  be  done  unless  desired.  The  valve  plate 
is  held  resiliently  against  the  port  plate  by 
means  of  a  s]3ring  11  which  bears  against 
one  end  12  of  the  valve  plate  and  against  the  85 
cross-bar  13  which  connects  the  tongues  7 
and  is  situated  at  substantialh'  the  middle 
of  the  valve  plate.  This  spring  is  sup- 

ported between  its  ends  by  a  screw  l-t  which 
is  passed  looseh'  through  an  opening  15  in  90 
the  valve  plate  and  is  threaded  into  the  port 
plate.  The  screw  14.  like  the  studs  8,  has 
its  axis  in  the  same  line  with  the  knife  edge 

."),  and  the  pressure  of  the  spring  11  upon 
the  valve  may  be  controlled  by  adjusting  95 
this  screw. 

The  port  plate  and  valve  just  described 
are  placed  between  the  resonating  chamber 
17  and  the  equalizing  chamber  18,  of  a  re- 

producer of  the  type  above  mentioned,  and  100 
the  valve  plate  is  connected  to  the  stylus 
lever  19  which  is  pivoted  to  the  floating 

weight  20  by  a  link  21  which  is  preferabh' 
secured  to  the  cross-bar  13,  the  spring  11 
being  preferably  bifurcated  as  shown  at  22,  105 
to  permit  the  link  to  be  secured  to  the  said 
cross-bar  at  its  center. 

I  have  devised  an  improved  form  of  clo- 
sure for  the  lower  end  of  the  equalizing 

chamber    18,    through    which    the    link    21  110 
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■passes,  this  closure  comprising  a  piece  23  of 
soft,  flexible  material,  such  as  rubber,  inter- 

posed between  the  two  plates  2±  of  stitfer 
material,  such  as  metal  or  celluloid,  and 

5  which  are  secured  within  the  annular  recess 

25  in  the  reproducer  b}'  a  screw  ring  26. 
Openings  27  of  relatively  large  area  are 
provided  in  these  plates  24,  so  that  the  link 
21  may  work  freely  therein,  and  the  open- 

10  ing  in  the  rubber  piece  23  is  made  just  large 

enough  to  admit  the  link  21.  This  opening- 
may  be  conveniently  made  with  a  needle. 
This  construction  allows  the  link  21  the 

requisite  play  necessary  to  the  proper  oper- 
15  ation  of  the  device,  and  eiiectually  prevents 

the  passage  of  air  around  the  link  21. 
The  operation  of  my  improved  device  is 

as  follows:  An  elastic  fluid,  preferably  air, 
is  draAvn  into  the  reproducer  by  means  of  a 

20  suction  device  attached  to  the  nipple  28  con- 
nected with  the  equalizing  chamber  IS,  and 

enters  into  tlie  resonating  chamber  IT 
through  an  opening  29  to  which  a  horn  may 
be  attached.     The  valve  plate  6  is  rapidl}' 

25  vibrated  by  the  stylus  which  follows  the 
record  grooves  in  the  sound  record,  and  the 
variation  in  the  rate  of  flow  of  fluid  through 
the  ports  2,  produced  thereby,  throws  the 
column   of  air   in   the   resonating   chamber 

30  and  the  horn  into  vibration,  and  by  this 
means  the  sounds  which  have  been  recorded 

are  reproduced  with  great  fullness  and 
purity. 

Having  now  described  my  invention,  wliat 
35  I  claim  is: 

1.  In  an  elastic  fluid  sound  reproducing 
apparatus,  the  combination  of  a  valve  seat 
provided  with  ports,  a  knife  edge,  a  valve 
adapted  to  turn  on  the  Imife  edge,  means  in 

40  line  with  the  knife  edge  for  positioning  the 
valve  on  the  seat,  a  cross-bar  on  the  said 
valve,  a  spring  bearing  against  the  valve 
and  against  said  cross-bar,  and  an  adjusting 
screw  in  line  with  the  knife  edge  for  press- 

45  ing  said  spring  against  the  valve,  substan- 
tially as  set  forth. 

2.  In  an  elastic  fluid  sound  reproducing 
apparatus,  the  combination  of  a  valve  seat 
provided   with   ports,   a   valve   cooperating 

50  therewith,  a  cross-bar  on  the  said  valve,  a 
spring  bearing  adjacent  to  its  ends  against 
said  valve  and  cross-bar,  means  for  pressing 
the  spring  against  the  valve  and  means  for 
actuating  the  valve  connected  with  the  said 

55  cross-bar,  substantially  as  set  forth. 
3.  In  an  elastic  fluid  soimd  reproducing 

apparatus,  the  combination  of  a  valve  seat 
provided  with  ports,  a  valve  cooperating 
therewith,  a  cross  bar  on  said  valve,  actuat- 

60  ing  means  for  the  valve  connected  to  the 
said  cross-bar,  a  spring  bearing  against  the 
said  valve  and  cross-bar,  the  said  spring  be- 

ing bifurcated  to  permit  the  connection  of 

the   actuating   means   to   the   cross-bar   be- 
tween its  forks,  and  means  for  pressing  the  65 

spring   against  the   valve,   substantially   as 
set  forth. 

4.  A  sound  reproducer  comprising  in  com- 
bination a  resonating  chamber  and  an  equal- 

izing chamber,  a  ported  valve  seated  be-  70 
tween  the  chambers  and  provided  with  a 
knife  edge,  a  valve  adapted  to  turn  on  said 
knife  edge,  means  for  resiliently  holding  the 
valve  to  its  seat  and  actuating  means  for 
said  valve  comprising  a  stylus,  a  stylus  lever,  75 
a  floating  weight  to  which  the  stylus  lever 
is  pivoted  and  a  connection  between  said 
stvh;s  lever  and  valve,  substantially  as  set 
forth. 

5.  A  closure  for  an  equalizing  chamber  of  gO 
an  elastic  fluid  sound  reproducing  appa- 

ratus, comprising  a  ̂ ^iece  of  soft  rubber  per- 
forated for  the  passage  of  the  valve  operat- 

ing link,  plates  of  stiifer  material  between 
which  the  rubber  piece  is  interposed,  and  85 

means  for  securing  the  same  in  place,  sub- 
stantially as  set  forth. 

G.  In  an  elastic  fluid  sound  reproducing 
apparatus  provided  with  an  equalizing 
chamber,  a  valve  seat,  a  valve  operating  link  90 

extending  through  said  chamber,  and  a  clo- 
sure for  said  chamber  comprising  a  piece  of 

soft  rubber  perforated  for  the  pa'jsage  of 
the  A^alve  operating  link,  plates  of  stiifer 
material  provided  Avith  openings  of  I'ela-  95 
lively  large  area  and  between  which  the  rub- 

ber piece  is  interposed,  and  means  for  secur- 
ing the  same  in  place,  substantially  as  set 

forth. 

7.  In  an  elastic  fluid  sound  reproducing  loo 

apparatus,  the  combination  of  a  A'alve  seat provided  with  ports,  a  valve  comprising  a 
pluralit}^  of  tongues  cooi^erating  therewith, 
resilient  means  for  holding  the  valve  to  its 
seat,  a  cross  bar  on  said  valve  connecting  10  5 
said  tongues  and  positioned  intermediate  the 
edges  of  said  valve  and  means  connected 
with  said  cross  bar  for  actuating  the  said 
valve,  substantially  as  set  forth. 

8.  In  an  elastic  fluid  sound  reproducing  110 
apparatus  provided  vpith  an  eqiializing 
chamber,  a  valve,  a  valve  operating  link  ex- 

tending through  said  chamber,  and  a  clo- 
sure for  said  chamber,  comprising  a  piece  of 

soft  material  perforated  for  the  passage  of  115 

the  said  link,  plates  of  stiifer  material  be- 
tween which  the  soft  material  is  interposed, 

and  means  for  securing  the  same  in  place, 
substantially  as  set  forth. 

This  specification   signed   nnd   witnessed  120 
this  16th  day  of  July  1907. 

ALEXANDER  N.  PIERMAN. 

Witnesses : 
Frank  D.  Lewis, 
Chaei^s  F.  Robson. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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Original  application  filed  May  29,  1909,  Serial  No.  499.080.    Divided  and  this  application  filed  July  29, 
1911.    Serial  No.  641,250. 

To  all  vjTiom  it  may  concern: 
Be  it  known  that  I.  John  C.  English,  a 

citizen  of  the  United  States,  and  a  resi- 
dent of  the  city  of  Camden,  county  of  Cam- 

5  den.  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Talkin,2:-Machines,  of  which  the 
following  is  a  .specification,  this  applica- 

tion beinof  a  division  of  mv  application,  Se- 
10  rial  No.  499.080.  filed  May  29.  1909. 

The  main  objects  of  this  invention  are 
to  provide  in  a  talkina:  machine,  an  im- 

proved combined  soimd  box.  and  tone  arm 
and  mounting  therefor:  to  provide  an  im- 

15  proved  anti-friction  mounting  for  a  tone 
arm  or  sound  box  arm.  and  to  provide  other 
improvements  as  will  appear  hereinafter. 

In  the  accompanying  drawings.  Figure  1 
is  a  fraginentarv  side  elevation  of  a  talking 

20  machine  partially  in  vertical  central  .section, 
showing  one  embodiment  of  this  invention: 
and  Fig.  2  a  horizontal  section  on  line 
2 — 2  of  Fig.  1  looking  in  the  direction  of 
the  arrows. 

25  Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  com]irises  a  hollow 

tapering  tone  arm  or  sound  box  arm  1. 
the  smaller  end  2  of  which  preferably  pro- 

jects   substantiallv    horizontally     and    the 
30  larger  end  of  which  is  turned  downwardly 

through  an  arc  of  90  degrees  and  terminates 
in  a  substantiallv  vertical  cylindrical  por- 

tion 3. 
Connected  to  the  smaller  end  of  the  tone 

35  arm  1  in  any  well  known  or  suitable  man- 
ner so  as  to  communicate  therewith  and  be 

movable  upwardly  and  downwardly  with 
respect  thereto  is  a  sound  box  10  of  any 
well    known    or    suitable    construction.     In 

40  this  instance  the  sound  box  10  is  connected 
to  the  smaller  end  2  of  the  tone  arm  in  a 

well  known  manner  by  means  of  a  longitu- 
dinally curved  tube  11.  one  end  of  which  is 

pivotally  connected  to  the  smaller  end  of  the 
45  tone  arm  and  the  other  end  of  which  is  con- 

nected to  the  sound  box.  The  sound  box 
10  is  arranged  to  cooperate  with  the  usual 
sound  record  12  mounted  upon  the  usual 
turntable  13. 

50  For  rotatably  .supporting  the  sound  box 
arm  1  so  that  its  smaller  horizontal  end  2 

will  be  restrained  to  swing  in  a  fixed  hori- 
zontal plane,  there  is  provided  beneath  and 

in  axial  alinement  with  the  larger  end  4 
of  the  sound  box  arm.  a  downwardly  ex-   55 
tending  hollow  bracket  or  support  1.5  which 
is  fixed  in  position  by  being  rigidly  secured 
to   the   usual  cabinet    (not   shown)    of   the 
talking  machine,  or  to  any  other  fixed  sup- 

port.    The  upper  end  of  the  hollow  bracket   GO 
lo  is  substantially  cylindrical  in  shape  and 
is  enlarged  externally  as  at  16  and  provided 
internally  with   an  annular  cylindrical  re- 

cess extending  from  the  top  of  the  bracket 
a  short  distance  downwardly  into  the  en-   65 
larged  end  of  the  bracket,  forming  a  ver- 

tical socket  17. 

Telescoping  in  the  socket  IT  of  the  hollow 
sup])ort  15  is  a  .substantiallv  cylindrical  and 
vertical  hollow  head  or  casing  20.  the  lower   7  0 
end  of  the  head  being  reduced  in  diameter 
externally,   or    provided    with    an    external 
annular  recess,  to  form  a  cylindrical  neck 
21  which  fits  snugly  but  removably  into  the 
recess  17  of  the  bracket  15.     Bet\^een  the  75 
neck  21  of  the  casing  20  and  the  upper  por- 

tion thereof,  there  is  thus  formed  an  annular 
external  shoulder  22  which  rests  upon  the 
upper  end  of  the  bracket  IG  when  the  casins: 
is  in  operative  position  in  the  bracket.     The  80 
casing  20  is  held  in  a  fixed  position  in  the 

bracket  15  by  means  of  a  tlitimir-screw  23 
threaded  through  the  upper  portion  of  the 
bracket  and  engaging  against  the  neck  21 
of  the  casing,  and  the  casing  may  be  readily  85 
removed  from  the  bracket  when  the  screw 
is  loosened. 

The  upper  end  of  the  casing  20  surrounds 
and  is  spaced  from  the  lower  or  larger  end 
4  of  the  tone  arm  1.  and  is  closed  by  an   90 
annular  cover  25  in  which  the  larger  end  4 

of  the  tone  arm  fits  snugly  but  rotatively.     ' 
The  under  side  of  the  cover  25  is  provided 
with    an    annular   peripheral   recess   26    in 
which  the  upper  end  of  the  casing  20  fits   95 
snugly,  and  the  cover  is  held  rigidly  in  place 
upon  the  casing  20  by  screws  27  extending 
through  the  covers  and  threaded  into  the 
casing.     The  portion  of  the  soimd  box  arm 
within  the   casing  20   is  surrounded   by   a   ]00 
sleeve  30  within  the  casing  and  rigidly  se- 

cured to  the  arm  by  any  suitable  means,  the 
sleeve  preferably  fitting  tightly  around  the 

arm. 
The  sleeve  30  is  preferably  enlarged   at  105 

each  end  and  is  provided  at  each  end  with 
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an  annular  external  grooA'e  coaxial  there- 
with to  form  annular  bearings  31  for  anti- 

friction balls  32.  The  interior  of  the  cas- 
ing 20  is  enlarged  to  receive  the  sleeve  30 

5  and  to  form  an  annular  bearing  33  opposite 
the  loAver  annular  bearing  31  of  the  sleeve, 
the  interior  diameter  of  the  enlarged  por- 

tion of  the  casing  being  somewhat  greater 
than  the  outside  diameter  of  the  sleeve  to 

10  permit  of  the  free  rotary  movement  of  the 
sleeve. 

The  balls  32  surrounding  the  upper  end 
of  the  sleeve  rest  in  an  annular  raceAva}' 
formed  by  the  annular  bearing  31  u]ion  tlie 

15  upper  end  of  the  sleeve  and  annular  bear- 
ings formed  by  the  inner  portion  of  the 

upper  end  of  the  casing  and  the  adjacent 
inner  portion  of  the  cover  25,  and  the  balls 

32  surrounding  the  lower  end  of  the  slee\"e 
20  I'est  in  an  annular  raceway  formed  between 

the  annular  bearing  31  on  the  lower  end  of 
the  sleeve  30  and  the  corresponding  annidar 
bearing  33  formed  in  the  casing. 

Preferably  but  three  balls  32  are  used  in 
25  each  annular  raceway  between  the  sleeve  30 

and  the  casing  20,  thus  forming  a  three 
point  .support  in  each  raceway  for  the  tone 
arm.  The  three  balls  in  each  raceway  are 
preferably  equi-spaced,  each  ball  being  sepa- 

30  rated  from  each  adjacent  ball  by^  means  of  a 
segmental  space  bar  35,  preferably  round  in 

cross  section,  which  fits  loosely  in  the'  race- way. 

From  the  foregoing  description,  it  is  evi- 
35  dent  that  this  invention  provides  a  simple 

and  durable  anti-friction  mounting  for  a 
tone  arm  by  which  the  tone  arm  will  be  re- 

strained to  rotate  or  oscillate  freely  about  a 
fixed  axis.     By  providing  the  larger  end  of 

40  the  tone  arm  with  spaced  annular  bearings 
or  raceways,  each  containing  a  set  of  three 
balls,  the  larger  end  of  the  tone  arm  is  held 
against  lateral  or  longitudinal  movement 
and  the  smaller  or  free  end  2  of  the  tone 

45  arm  is  restrained  to  rotate  or  oscillate 
smoothly  and  freely  in  a  horizontal  plane 
about  an  axis  coincident  with  the  longitudi- 

nal vertical  axis  of  the  lai'ger  end  of  the 
tone  arm.     By  thus  mounting  the  tone  arm, 

50  a  maximum  efficiency  of  the  sound  box  is 
obtained. 

Although  only  a  single  form  has  been 
illustrated  herein  in  which  this  invention 

may  be  embodied,  the  invention  is  not  lim- 
55  ited  to  any  particular  construction  but  may 

be  varied  to  meet  various  conditions  without 

departing  from  the  spirit  of  this  invention 
or  the  scope  of  the  appended  claims. 
Having  thus  described  my   invention,   I 

60  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States : — 

1.  The  combination  with  a  hollow  bracket, 
of  a  hollow  head  detachably  connected  to 
said  bracket  and  communicating  therewith, 

65  a  radial  sound  box  arm  rotatably  engaging 

75 

80 

in  said  head,  a  sleeve  surrounding  and  fixed 
upon  said  arm  in  said  head,  and  rotary 
antifriction  means  between  said  sleeve  and 
said  head. 

2.  The  combination  with  a  hollow  bracket,   ̂ q 
of  a  hollow  head  detachabh^  connected  to 
said  bracket  and  communicating  therewith, 
a  radial  sound  box  arm  rotatably  engaging 
in  said  head,  a  sleeve  surrounding  and  fixed 
upon  said  arm  in  said  head,  and  ball  bear- 

ings between  said  sleeve  and  said  head. 
3.  The  combination  with  a  hollow  head, 

of  a  radial  soimd  box  arm  engaging  in  said 
hollow  head,  a  sleeve  surrouncling  said  arm 
and  fixed  thereon  in  said  head,  said  sleeve 
being  provided  with  annular  recesses  and 
rotary  antifriction  means  in  said  recesses, 
between  said  sleeve  and  said  head. 

•1.  The  combination  with  a  fixed  hollow 
bracket  having  one  end  enlarged  and  pro-  g5 
vided  with  an  internal  annular  recess,  of  a 
hollow  head  detachably  fixed  in  said  recess, 
a  rarlial  sound  box  arm  engaging  in  said 
hollow  head,  a  sleeve  surrounding  said  arm 
and  fixed  thereon  in  said  head,  said  sleeve  go 
being  provided  with  annular  recesses,  and 
balls  in  said  recesses  between  said  sleeve  and 
said  head. 

5.  The  combination  with  a  hollow  head 
of  an  annular  cover  removably  connected  to  95 

said  head,  a  radial  sound  box  arm  project- 
ing through  said  cover  and  into  said  head,  a 

sleeve  surrounding  and  fixed  on  said  arm  in 
said  head  and  having  annular  grooves  form- 

ing bearings,  one  of  said  grooves  being  ad-  iqq 
jacent  the  inner  surface  of  said  cover,  and 
balls  in  said  grooves  contacting  with  said 
sleeve  and  Avith  said  head. 

6.  The  combination  with  a  holloAv  bracket, 
of  a  holloAV  head  detachably  fixed  thereon  105 
and  commimicating  therewith,  an  annular 
cover  removably  connected  to  said  head,  a 
radial  sound  box  arm  projecting  through 

said  cover  and  into  said  head,  a  sleeve  sur- 
rounding and  fixed  on  said  arm  in  said  head  no 

and  having  annular  grooves  forming  bear- 
ings, one  of  said  grooves  being  adjacent  the 

inner  surface  of  said  cover,  and  balls  in  said 

grooves  contacting  with  said  sleeA'e  and with  said  head.  115 
7.  The  combination  with  a  hollow  head 

of  an  annular  cover  removably  connected  to 

said  head,  a  radial  sound  box  arm  project- 
ing through  said  cover  and  into  said  head,  a 

sleeA^e  surrounding  and  fixed  on  said  arm  in  120 
said  head  and  having  annular  grooves  form- 

ing bearings,  (me  of  said  grooves  being  ad- 
jacent the  inner  surface  of  said  cover,  and 

balls  in  said  grooves  contacting  with  said 
sleeve  and  with  said  head  and  its  cover,  said  125 

head  being  enlai'ged  internally  to  receive 
said  sleeve  and  said  balls. 

8.  The  combination  with  a  holloAV  bracket 
of  a  hollow  head  detachably  fixed  thereon 
and  communicating  therewith,  an  annular   130 
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cover  removably  connected  to  said  head,  a 
radial  sound  box  arm  projecting  through 
said  cover  and  into  said  head,  a  sleeve  sur- 

rounding and  fixed  on  said  arm  in  said  head 
5  and  having  annular  grooves  forming  bear- 

ings, one  of  said  grooves  being  adjacent  the 
inner  surface  of  said  cover,  and  balls  in  said 
grooves  contacting  with  said  sleeve  and  with 
said  head  and  its  cover,  said  head  being  en- 

10  larged  internally  to  receive  said  sleeve  and 
said  balls. 

9.  The  combination  with  a  sound  box 

arm,  of  a  sleeve  on  one  end  of  said  arm,  hav- 
ing  annular  grooves  in  the  opposite  ends 

15  thereof ,  supporting  members  in  said  grooves, 
and  segmental  spacing  members  between 
said  supporting  members. 

10.  The  combination  with  a  sound  box 

arm,  of  a  sleeve  on  one  end  of  said  arm,  hav- 
20  ing  annular  grooves  in  the  opposite  ends 

thereof,  equally  spaced  supporting  members 
in  said  grooves,  and  segmental  spacing  mem- 

bers between  said  supporting  members. 
11.  The  combination  with  a  sound  box 

25  arm,  of  a  sleeve  on  one  end  of  said  arm,  hav- 
ing annular  grooves  in  the  opposite  ends 

thereof,  equally  spaced  rotary  supporting 
members  in  said  grooves,  and  segmental 
spacing  members  between  said  rotary  sup- 

^^  porting  members. 
12.  The  combination  with  a  sound  box 

arm,  of  a  sleeve  on  one  end  of  said  arm,  hav- 
ing annular  grooves  in  the  02:)posite  ends 

thereof,  equally  spaced  rotary  supporting 
members  in  said  grooves,  and  segmental 
spacing  members  between  said  rotary  sup- 

porting members,  the  rotary  members  in  the 
respective  grooves  acting  in  opposite  direc- 

tions longitudinally  of  said  sound  box  arm 
to  form  a  double  thrust-bearing.  40 

13.  The  combination  with  a  sound  box 

arm,  of  a  sleeve  on  one  end  of  said  arm  hav- 
ing annular  grooves  in  the  opposite  ends 

thereof,  three  equi-spaced  rotary  supporting 
members  in  each  of  said  grooves,  and  seg-  45 
mental  spacing  members  between  said  rotary 

supporting  members. 14.  The  combination  with  a  sound  box 

arm,  of  a  sleeve  on  one  end  of  said  arm  hav- 
ing annular  grooves  in  the  opposite  ends  50 

thereof,  three  equi-spaced  supporting  mem- 
bers in  each  of  said  grooves,  and  segmental 

spacing  members  between  said  supporting 
members. 

15.  The  combination  with  a  hollow  55 

bracket,  of  a  hollow  head  detachably  con- 
nected to  said  bracket  and  communicating 

therewith,  a  radial  sound  box  arm  rotatably 
engaging  in  said  head,  a  sleeve  surrounding 
and  fixed  upon  said  arm  in  said  head,  and  00 
equi-spaced  rotary  anti-friction  means  be- 

tween said  sleeve  and  said  head. 
16.  The  combination  with  a  hollow 

bracket,  of  a  hollow  head  detachably  con- 
nected to  said  bracket  and  communicating  65 

therewith,  a  radial  sound  box  arm  rotatably 
engaging  in  said  head,  a  sleeve  surrounding 
and  fixed  upon  said  arm  in  said  head,  and 

equi-spaced  ball  bearings  between  said  sleeve 
and  said  head.  70 

In  witness  whereof  I  have  herevmto  fixed 

my  hand  this  27th  day  of  July,  A.  D.  1911. 
JOHN  C.  ENGLISH. 

Witnesses : 
Frank  B.  Middleton,  Jr., 
Charles  F.  Wellard. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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To  all  tchoiii  it  may  concern: 
Be  it  Iniown  that  I.  John  H.  J.  Haines,  a 

citizen  of  the  United  States,  residing  at  the 
city  of  Xew  York,  in  the  borough  of  ]Man- 

5  hattan  and   State  of  Mew   York,  have  in- 
vented   certain    new    and   nseful    Improve- 

ments in  Phonographs,  of  which  the  follow- 
ing is  a  full,  clear,  and  exact  description. 

This    invention    relates    to    phonographs 
iO  and    other    styles    of    talking   machines    in 

which  the  record  is  traced  in  a  tablet  in  the 
form  of  a  groove  varying  in  depth  in  ac- 

cordance with  the  vibrations  of  the  sounds 
recorded  and  to  be  reproduced.    In  this  type 

15  of  talking  machine  it  has  been  customary  to 
employ  one  device  for  recording  sounds  and 
another  for  reproducing  them.     These  de- 

vices each  comprise  essentially  a  diaphragm 
mounted  in   a  sound  box  and  carrying  a 

20  .stylus  which  engages  the  surface  of  the  rec- 
ord tablet.     In  the  recorder  the  stylus  is 

caused  to  cut  a  groove  of  varying  depth  in 
the  recording  surface,  while  in   the  repro- 

ducer the  stylus,  which  is  of  slightly  differ- 
25  ent  construction,  is  adapted  to  traverse  the 

groove  formed  by  the  recorder  and  to  trans- 
fer the  undulations  of  the  groove  succes- 

sively to  the  diaphragm.    An  essential  dif- 
ference in  these  two  devices  is  that  the  re- 

30  producer  when  in  action  rests  more  heavily 
against  the  record  surface  than  does  the  re- 

corder.    The  reason  for  this  is  that  in  re- 
cording, the  instrument  should  be  in  a  nearly 

floating  condition  with  its  stylus  located  so 
35  as  to   just  cut  the  record   surface   and  its 

movements  not  be  interfered  with  by  the 
inertia  of  the  frame  in  which  the  diaphragm 

is  supported.    In  other  words  it  must  be^as sensitive  as  possible  to  sound  vibration.    In 
40  the  reproducer,  on  the  contrary,  the  device 

would  not  act  properly  if  it  were  in  a  float- 
ing condition  because  the  irregularities  of 

the  record  gi-oove  which  are  driven  against 
the  stylus  by  the  rotating  tablet  would  cause 

45  the  stylus  to  jump  or  "stutter"  and  aive 
imperfect  reproduction.     Therefore  in  "the 
reproducer  it  is  the  common  practice  to  add 
weight  to  the  frame  on  which  the  diaphragm 
and  stylus  are  supported,  so  as  to  hold  the 

^0  stylus  to  its  work  in  the  groove.     Hence, aside  from  the  difference  in  the  form  of  the 
stylus   points,   the   essential   difference   be- 

tween a  recorder  and  a  reproducer  is  that 
the  latter  is  heavier  than  the  former. 

^^       Heretofore  and  prior  to  my  invention  it 
has  been  customary,  where  the  talking  ma- 

chine is  intended  for  both  recording  and  re- 
producing, to  provide  the  machine  with  two 

sepai-ate  and  di.stinct  devices,  one  to  be  used 
for  the  recording,  and  this  to  be  removed  60 
and  replaced  by  the  other,  for  reproducing. 

It  is  the  object  of  my  invention  to  provide 
in  one  and  the  same  instrument,  both  the  re- 

cording and  reproducing  devices,  and  in  so 
doing  to  utilize  a  single  head  which  com-  &5 
prises  a  diaphragm,  sound  box  and  frame. 
I  accomplish  this  by  providing  a  weight  or 
spring  so  arranged  that  when  the  head  is  in 
a  position  to  record,  it  will  be  independent 
of  and  uninfluenced  by  the  weight  or  spring,  70 
but  when  the  head  is  thrown  into  a  position 
to  reproduce,  the  weight  or  spring  is  auto- 

matically brought  to  bear  upon  it  so  as  to 
afford    the    necessary    additional    pressure 
against  the  record  surface  required  in  the  75 
reproducing  operation. 

To  be  more  specific,  my  invention  consists 
of  a  recorder-reproducer  comprehending  a 

single  dia])hragm  having  attached  theret'o  a recording  and  a  reproducing  stylus,  means  80 
for  bringing  into  active  position  either  one 
of  the  styluses  at  will,  and  means  wherebv  a 
weight  or  the  force  of  a  spring  will  be  added 
to  or  removed  from  the  instrument  accord- 

ingly as  the  reproducing  or  the  recording  85 

styluses  are  thrown  into  "action.    ̂ Nly  inven- tion thus  very  much  simplifies  the  operation 
of  talking  machines  as  well  as  reduces  their 
cost   and   the   time   ordinarily   required   to 
shift  from  the  recording  to  the  reproducing  90 
device  is  almost  entirely  saved. 
My  invention  will  be  now  described  with 

reference  to  the  accompanying  drawings,  in which : 

Figure  1   is  a  plan  of  a  portion  of  the   ̂ 5 
frame  of  a  phonograph,  showing  my  com- 

bined recorder  and  reproducer  in  operative 
position  thereon  and  utilizing  a  weight  in- 

stead of  a  spring:  Fig.  2  is  an  end  elevation 
of  the  same  machine  with  the  recorder-re-   100 
producer  adjusted  for  the  recording  oper- 

ation: Fig.  3  is  a  view  similar  to  Figrs  with 
the  recorder-reproducer  adjusted  for  the  re- 

producing operation:  Fig.  4  is  a  view  show- 
ing the  device  in  condition  for  recording,   105 

but  with  a  spring  substituted  for  the  weight; 
Fig.  5  illustrates  a  modification  in  the  con- 

struction of  the  weight  in  connection  with 
a   modification   of  the  manner   of  shifting 
the  stvlus  points:  Fig.  6  is  a  section  on  line  HO 
X — X  of  Fig.  5;  and  Fig.  7  is  a  section  on 
line  Y — Y  of  Fig.  5. 
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Referring  to  the  drawings  by  numerals, 
1  indicates  the  frame  of  the  phonograph  in 
which  is  mounted  the  tapering  cylinder  2 
which   supports    the   record   tablet    in    the 

5  form  of  a  cylinder  and  indicated  by  3. 
4  is  a  rod  along  which  the  carriage  5 

travels. 

The  recorder-reproducer  consists  of  a 
sound  box  or  frame  7  in  which  is  mounted 

10  the  diaphragm,  and  a  tubvilar  arm  8  to 
which  the  sound  box  is  pivoted  at  9  and 
which  communicates  with  the  interior  cham- 

ber thereof  above  the  diaphragm.     The  arm 
8  is  connected  by  means  of  a  universal  joint 

15  10  with  the  carriage  6  and  the  latter  is  pro- 
vided with  a  nipple  11  to  receive  the  end 

of  a  flexible  tube  and  through  which  a  pas- 
sage leads  into  the  arm  8,  thus  forming  a 

continuous  sound  passage  from  the  upper 
20  side  of  the  diaphragm  to  and  through  the 

flexible  tube,  the  outer  end  of  which  is  to 
be  attached  as  usual  to  the  mouth  piece 
or  horn. 

At  or  near  the  center  of  the  diaphragm 
2S  are  fixed  two  stylus  points  12  and  13,  the 

point  12  being  for  recording  and  the  point 
13  for  reproducing.  The  sound  box  7  on 
one  side  of  its  pivot  9  is  subjected  to  the 
pressure  of  a  spring  14  which  tends  to  hold 

30  it  in  a  horizontal  position,  as  shown  in  Fig. 
2,  the  end  of  arm  8  on  one  side  of  the  pivot 
9  serving  as  a  stop. 

16  is  a  lever  pivoted  to  the  end  of  arm  8 
and  having   an  eccentric   lug   16   which   is 

35  adapted,  in  one  position  of  the  lever,  to  bear 
against  and  tilt  the  sound  box  7  into  an 
oblique  position,  as  shown  in  Fig.  3,  while 

when  the  leA'er  is  thrown  upward  into  its 
other  position  as  in  Fig.  2,  the  sound  box  is 

40  permitted  to  return  to  a  horizontal  position 
under  the  action  of  and  be  held  by,  the 
spring  14.  When  the  sound  box  is  in  the 
horizontal  position,  the  recording  st3dus  12 
is  in  position  to  engage  the  record  surface 

45  of  the  tablet  3,  as  seen  in  Fig.  2,  and  when 
the  sound  box  is  in  the  oblique  position,  the 
stylus  12  is  thrown  out  of  contact  with  the 
record  surface  and  the  stylus  13  is  thrown 
into  operative  position  therewith. 

50  Pivotally  attached  to  the  carriage  5  at 
the  point  16  is  a  bracket  17  provided  with 
a  lug  18  adapted  to  be  engaged  by  another 
lug  19  Avhich  is  manipulated  Jby  a  hand  lever 
20  to  raise  and  lower  the  instrument.     The 

^5  instrument  for  the  purpose,  is  provided  with 
a  tongue  21  which  bears  against  a  shoulder 
on  the  bracket  17  as  shown,  so  that  when  the 
bracket  is  swung  upward,  the  instrument  is 
raised  and  can  be  moved  along  the  rod  4 

^^  to  Tiny  desired  position  and  when  the 
bracket  is  lowered,  it  will  drop  into  engage- 

ment with  the  record  tablet.  This  device 
for  raising  and  lowering  the  instrument  is 
an  ordinary  one  and  forms  no  part  of  my 

®^  present  invention.     Preferably  attached  to 

this  bracket  17,  however,  by  means  of  a 

pivot  21'  is  a  weighted  lever  22,  being  a  bi- 
furcated plate  embracing  the  opposite  sides 

of  the  tubular  arm  8.  This  lever  has  a  pro- 
jection 23  carrying  a  set  screw  24  which  ̂ q 

may  be  adjusted  to  determine  the  elevation 
of  the  lever  when  supported  at  its  lowest 
point.  The  weighted  lever  extends  over  the 
inner  edge  of  the  sound  box  7  and  the  screw 
24  is  so  adjusted  that  when  the  sound  box  is  75 
in  the  horizontal  position  shown  in  Fig.  2, 
the  weight  is  supported  wholly  by  the 
bracket  17  and  is  entirely  clear  and  inde- 

pendent of  the  sound  box  or  speaker,  but 
when  the  sound  box  7  is  tilted  to  the  oblique  go 
position  shown  in  Fig.  3,  the  inner  edge  of 
the  sound  box  strikes  and  lifts  slightly  the 
weight  so  that  the  latter  rests  tipon  or  is 
sustained  by  the  sound  box. 

The  operation  is  as  follows :  "Wlien  the  in-   35 strument  is  ttsed  as  a  recorder,  the  lever  15 
is  raised  to  the  vertical  position,  as  shown 

in  Fig.  2,  and  the  sound  box  allowed  to  as- 
sume its  horizontal  position,  thtts  bringing 

the  recording  stylus  12  into  active  position   90 
and  relieving  the  instrument  of  the  weight 
22.     The  record  is  then  made  in  the  tisttal 

waj^    by    transmitting    the    voice    or    other 
sounds  through  the  tube  to  the  top  of  the 
diaphragm.    I^Hien  the  record  has  thus  been   95 
made,  if  and  when  it  is  desired  to  repro- 

duce, the  lever  15  is  thrown  downward  to 
the  position  shown  in  Fig.  3  whiclt  removes 
the  recording  stylus  12  and  simultaneously 
throws  into  active  position  the  reproducing  loo 

stylus  13.    At  the  same  time  the  forward  up- 
per edge  of  frame  7  strikes  and  lifts  the 

lever  22  thus  transferring  its  weight  from 
the  bracket  17  or  other  part  of  the  frame  to 
which  it  may  be  attached,  to  the  sound  box   i05 
frame.    This  weight  which  is  thus  added  to 
the  instrument  is  of  the  proper  amount  to 
afford  the  additional  stability  or  inertia  re- 

quired for  the  proper  action  of  the  repro- 
ducer  and   thus   affords  a   reproduction   as   110 

faithful  and  clear  as  if  the  reproducing  in- 
strument were  entirely  independent  and  dis- 

tinct from  the  recording  instrument. 
It  will  be  observed  that  in  changing  from 

the  recorder  to  the  reproducer,  it  is  not  nee-  115 
essarj'  to  remove  and  replace  any  of  the 
parts,  but  that  it  mereh^  reqttires  the  opera- 

tor to  shift  the  position  of  lever  15.  The 
cost  of  this  combined  device  is  only  a  trifle 
more  than  that  of  either  the  recorder  or  re-  120 
producer  alone  and  no  skill  is  required  to 
make  the  change  from  one  to  the  other. 

The  construction  of  Fig.  4  is  the  equiva- 
lent in  every  sense  of  that  of  Figs.  1  to  3,  since 

a  spring  is  used  instead  of  its  eqttivalent,  125 
the  weight.  In  this  construction  the  weight 
becomes  a  mere  lever  25,  having  the  same 
sto])  screw  24,  but  provided  with  a  tension 
spring  26  Avhich  tends  to  throw  the  lever  25 
downward  with  a  force  dependent  upon  the  130 
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adjustment  of  screw  27.  Thus  when  the 
sound  box  7  is  tilted,  it  lifts  the  lever  25 
and  is  subjected  to  the  tension  of  the  spring 
2G  which  is  the  equivalent  of  the  weight  22. 

5  In  Fig.  5  the  sound  box  7  remains  hori- 
zontal at  all  times.  The  weight  35  is  bifur- 

cated as  before  and  adapted  to  be  lowered 
upon,  or  supported  above  and  independently 
of,  the  sound  box;  it  is  pivoted  to  the  car- 

2Q  riage  at  28  and  rests  upon  a  lug  29  carried 
by  a  pivoted  lever  30,  which  lever  is  to  be 
manipulated  by  hand.  The  stylus  jjoints  ra- 

diate from  a  hub  30  which  is  pivoted  to 
brackets  31  attached  to  the  diaphragm.    The 

j5  hub  is  fixed  upon  a  rock-shaft  32  which  also 
carries  a  fork  33  between  the  legs  of  which 
is  a  pin  34  carried  by  lever  30.  Wlien  lever 
30  is  swu.ng  to  one  side  or  the  other,  the 
styluses   are   shifted  and  the   weight  35   is 

20  raised  or  lowered  by  the  lug  29,  thus  either 
lifting  the  weight  from  or  adding  it  to  the 
instrument. 
The  essential  feature  of  my  invention 

therefore  is  any  structure    comprising    the 
25  elements  common  to  a  recorder  and  a  repro- 

ducer in  combination  with  a  weight  or  its 
equivalent  adapted  to  be  added  thereto  or 
removed  therefrom  according  to  the  require- 

ments of  the  operation. 
30       What  I  claim,  is: 

1.  In  a  phonograph  or  similar  talking- 
machine,  a  combined  recording  and  repro- 

ducing head  in  combination  witli  a  weight 
adapted  to  be  shifted  to  and  from  the  same, 

35  according  as  to  whether  it  is  to  be  used  as 
a  reproducer  or  recorder,  substantially  as 
described. 

2.  In  a  recording  and  reproducing  ma- 
chine,  an   instrument   comprising   a   single 

40  diaphragm  and  two  stylus  iDoints,  one  for 
recording  and  the  other  for  reproducing,  in 
combination  with  a  weight  independently 
mounted  with  respect  to  the  diaphragm  and 
styli.  and  means  for  adding  the  weight  to 

45  tlie  diajihragm  for  tlie  reproducing  opera- 
tion and  for  removing  it  from  the  dia- 

l^hragm  for  the  recording  operation,  sub- 
stantially as  described. 

3.  In    a    phonograph    or   similar   talking 
50  machine,  an  instrument  comprising  a  single 

diaphragm  and  two  stylus  points,  one  for 
recording  and  the  other  for  reproducing,  in 
combination  with  a  weight  independently 
mounted  with  respect  to  the  diaphragm  and 

55  styli.  and  means  for  simultaneously  throw- 
ing one  stylus  point  into  operative  position 

and  the  other  out  of  operative  position  and 
adding  the  weight  to  or  removing  it  from 
the  diaphragm. 

60  -t.  In  a  phonograph  or  similar  talking 
nuichine.  a  recorder-reproducer  head  com- 

bined witli  an  indej^endent  weight  and 
uK'fins  whereby  the  weight  may  be  .applied 
to  or  removed  from  the  recorder-reproducer 

65  head,  for  the  purpose  set  forth. 

5.  In  a  phonograph  or  similar  talking 
machine,  a  recorder-reproducer  head  com- 
]:)rising  two  stylus  points  and  means  for  ad- 

justing said  points  into  and  out  of  opera- 
tive position,  in  combination  with  a  weight  70 

mounted  independently  of  the  recorder-re- 
producer head,  and  means  whereby  the 

weight  is  automatically  applied  to  the  re- 
corder-reproducer head  when  one  of  the 

styli  is  adjusted  to  operative  position,  sub-  75 
stantially  as  describecl. 

0.  In  a  phonograph  or  similar  talking 
machine,  a  recorder-reproducer  head  and  a 
weight  supported  by  the  frame  of  the  ma- 
clime  independent  of  the  recorder-repro-  80 
ducer  head,  and  m.eans  whereby  the  weight 
can  be  shifted  to  the  recorder-reproducer 
head. 

7.  In  a  phonograph  or  similar  talking 
machine,  the  combination  of  a  carriage,  a  85 
recorder-reproducer  head  and  a  weight  sup- 

ported by  said  carriage  independently  of 
said  head  but  adapted  to  be  transferred  to 
the  recorder-reproducer  head. 

8.  In  a  sound  recording  and  reproducing  90 
machine,  a  diaphragm  and  styli  adapted 
either  for  recording  or  reproducing  in  com- 

bination with  pressure  means  mounted  in- 
dependently of  the  diaphragm  and  styli 

adapted  to  be  shifted  to  and  from  said  dia-  95 
phragm  and  st^di  according  as  to  whether 
they  are  to  be  used  as  a  reproducer  or  re- 

corder, substantially  as  described. 
9.  In  a  sound  recording  and  reproducing 

machine,  a  main  frame,  a  sound-box  and  100 
diaphragm  carried  thereby  and  tiltable  with 
respect  to  the  frame  and  adapted  to  act 
either  as  a  recorder  or  a  reproducer,  in  com- 

bination with  a   pressure  device  supported 
by  the  frame,  and  means  whereby  said  pres-   105 
sure  device  may  be  operatively  connected  at 
win  with  the  sound-box  and  diaphragm,  for 
the  purpose  set  forth. 

10.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  carrying  a  diaphragm.  110 
the  latter  having  recording  and  reproduc- 

ing styli  rigidly  fixed  thereto  in  combina- 
tion with  a  weight,  said  sound-box  and 

weight  being  pivotally  mounted  on  inde- 
pendent axes  and  means  whereby  the  weight  115 

may  be  brought  to  bear  upon  the  sound  box 
by  a  relative  movement  of  said  parts  upon 
their  axes. 

11.  A  sound  recording  and  reproducing 

machine,  comprising  a  sound-box  carrying  120 
a  diaphragm  provided  with  rigidly  affixed 
recording  and  rei^roducing  styli  in  combi- 

nation with  a  weight,  means  whereby  the 
effective  portion  of  said  weight  will  be  car- 

ried by  the  sound-box  during  the  reproduc-  125 
ing  operation,  and  a  support  independent  of 
said  sound-box  and  adapted  to  carry  the  ef- 

fective part  of  said  weight  during  the  re- 
cording operation. 

12.  In  a  sound  recording  and  reproduc-   130 
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ing  machine,  a  pivoted  frame  carrying  a 
cliapliragm,  two  stj^lus  points  adapted  to  co- 

operate with  said  diaphragm  for  the  recox'd- 
ing  and  reproducing  ojDerations  respectively, 
and  means  extraneous  to  the  frame  whereby 
the  reproducing  stylus  point  may  be  caused 
to  bear  more  heavily  upon  the  record  tablet 
when  it  is  in  operation  than  does  the  record- 

ing stylus  point  when  it  is  in  operation. 
13.  In  a  talking  macliine,  a  pivoted  frame 

carr3'ing  a  diaphragm,  in  combination  with 
a  weight  mounted  independentl.y  of  the 
frame,  and  means  Avhereby  the  weight  may 
be  applied  to  and  removed  from  the  frame 
to  alter  the  downward  pressure  thereof. 

14.  In  a  sound  recording  and  reproduc- 
ing machine,  a  sound  box  carrying  a  dia- 

phragm and  two  styli,  the  weight  of  the 
sound  box  being  normally  applied  to  the 

stylus  which  is  in  operative  position,  in  com- 
bination with  a  weight  adapted  to  be  added 

to  that  of  the  sound  box  while  a  particular 
one  of  the  styli  is  in  operative  position. 

In  witness  whereof,  I  subscribe  my  sig- 
nature, in  the  presence  of  two  witnesses. 

JOHN  H.  J.  HAINES. 

Witnesses : 
Waldo  M.  Chapin, 
James  D.  Antonio. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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EMIL  ROOS,  OF  MANISTEE,  MICHIGAN". 

GATE  FOR  GRAPHOPHONES. 

1,042,375. Specification  of  Letters  Patent.  Patented  Oct.  32, 1913. 

Application  filed  July  20,  1911.    Serial  No.  639,615. 

To  all  whom  it  may  concern: 
Be  it  kno^vn  that  I,  E^iil  Eoos,  a  citizen 

of  the  United  States,  residing  at  Manistee, 
in  county  of  Manistee  and  State  of  IMichi- 

6  2:an.  have  invented  certain  new  and  useful 
tniprovements  in  Gates  for  Graphophones, 

of  wiiich  the  followino-  is  a  specification. 
My  invention  rehites  to  an  improvement 

in  sates  or  su])]3orts  for  supporting  an  end 
10  of  the  cylinder  of  a  graphophone.  and  for 

preventing  the  disengagement  or  accidental 
removal  of  the  record  from  the  cylinder  roll. 

The  invention  consists  in  other  novel  fea- 
tures of  construction  and  combinations  of 

15  parts  which  will  be  hereinafter  fully  de- 
scribed and  pointed  out  in  the  claim. 

In  the  accompanying  drawings: — Figure 
1  is  a  top  plan  view,  showing  the  invention 
applied  to  a  machine,  and  Fig.  2  is  a  per- 

20  spective  view  of  the  invention. 
A.  represents  the  cylinder  roll,  and  B  is 

the  rod  upon  which  a  carriage  (not  shown) 
slides.  Bar  1  is  located  opposite  to  the  rod 
B,  and  on  the  opposite  side  of  the  cylinder 
A  for  forming  a  support  for  the  carriage 
during  its  operation. 

The  gate  comprises  a  base  2,  which  is  se- 
ciired  to  the  machine  bottom;  and  pivotally 
connected  to  the  base  2  is  a  plate  3.  A 
screw-threaded  pin  4  is  mounted  upon  the 
plate  3  and  is  provided  with  a  tapering  end 
5.  which  engages  the  end  of  the  cylinder 
forming  a  pivot  or  journal  upon  which  the 
cylinder  will  revolve.  A  screw  6  vertically 
mounted  upon  the  plate  3  engages  the 
screw-pin  4  for  holding  it  in  its  adjusted  po- 

sition. A  spring  steel  bar  7  is  connected  to 
the  plate  3.  and  the  ends  of  the  bar  extend 
at  right  angles  to  the  main  portion,  the 
right-angular  ends  8  of  the  bar  engaging  the 
rod  B  and  the  bar  1  for  holding  the  plate  3 
in  a  vertical  position. 

This  form  of  gate  will  support  the  free 
end  of  the  cylinder  roll,  and  insure  its  run- 

ning true.  The  bar  T  will  also  form  a  means 
to  pre'S'ent  any  accidental  removal  of  the 
record  roll,  and  when  it  is  desired  to  remove 

the  j-ecord  from,  the  cylinder,  the  bar  is  dis- 
engaged from  the  rod  B  and  bar  1.  when  the 

plate  3  can  be  swung  downward  so  that  it 
will  Ije  out  of  the  path  of  the  record  as  it  is 
being  removed  from  or  inserted  upon  the 

cylinder. 
From  the  foregoing,  it  will  be  seen  that 

the  gate  can  be  readily  connected  to  or  dis- 
engaged from  the  form  or  support  which 

carries  the  carriage  during  its  operation,  and 
that  the  gate  can  be  fastened  to  any  suitable 
part  of  the  machine  where  it  will  perform 
the  best  results. 

Having  fully  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent,  is: — 
The  combination  with  a  carriage  frame 

and  cylinder,  of  a  base,  a  plate  pivotally 
connected  to  the  base  adapted  to  be  swung 
to  a  vertical  position,  a  screw  threaded  pivot 
pin  adjustably  received  within  a  correspond- 

ingly screw  threaded  orifice  in  the  plate,  a 
set  screw  in  position  to  engage  the  pivot  pin, 
a  resilient  bar  connected  to  the  plate  and 
extending  horizontally  thereto,  means  con- 

necting the  bar  to  the  plate  at  the  center  of 
the  bar  and  a  spring  catch  on  each  end  of 
the  bar  in  position  to  engage  with  the  car- 

riage frame  when  the  gate  is  swung  to  an 
operative  position. 

In  testimony  whereof  I  affix  my  signature, 
in  the  presence  of  two  witnesses. 

ElinL  EOOS. 

Witnesses : 
Charles  X.  Belcher, 
Bertha  A.  Johannesen. 
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Copies  of  this  patent  may  he  obtained  for  five  cents  eacli,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
RICHIE  DE  LAN,  OF  PHILADELPHIA,  PENNSYLVANIA. 

AUTOMATIC  RECORD-STOPPING  DEVICE  FOR  TALKING-MACHINES. 

1,043,535. Specification  of  letters  Patent.  Patented  Oct.  29, 1913. 

Application  filed  December  6,  1911.     Serial  No.  664,225. 

To  all  whom  it  may  concern  : 
Beit  known  that  I.  Eichie  De  Lax,  a  citi- 

zen of  the  United  States,  residing  in  Phila- 
delphia. Pennsylvania,  have  invented  cer- 

5  tain  Improvements  in  Automatic  Eecord- 
Stopping  Devices  for  Talking-Machines,  of 
which  tlie  following  is  a  specification. 

The  oliject  of  my  invention  is  to  provide 
simple  and  effective  means  for  automatically 

10  sto])ping  the  rotation  of  the  disk  record  of 
a  talking  machine  when  the  end  of  the  rec- 

ord is  reached,  an  object  which  I  attain  in 
the  manner  hereinafter  set  forth,  reference 
being  had  to  the  accompamdng  drawings,  in 

15  which — 
Figure  1  is  a  side  elevation  of  one  form  of 

disk  talking  machine  with  a  record-stopping 
device  in  accordance  with  my  invention,  the 
parts  being  in  the  position  assumed  when 

20  the  end  of  the  record  is  being  approached: 
Fig.  2  is  a  plan  or  top  view  of  the  parts 
shown  in  Fig.  1 :  Fig.  3  is  a  view  similar  to 
Fig.  1.  but  showing  the  parts  in  the  position 
assumed  after  tlie  end  of  the  record  has  been 

25  reached:  Fig.  4  is  a  view  similar  to  Fig.  1. 
but  illustrating  the  application  of  my  im- 

proved record-stopping  device  to  a  machine 
of  a  slightly  different  type  from  that  shown 
in  Fig.  1;  Fig.  5  is  a  plan  or  top  view  of 

80  the  parts  shown  in  Fig.  4:  Figs.  6  to  8  are 
sectional  views  illustrating  different  con- 

structions of  turntables  for  use  in  connec- 
tion with  my  improved  record-stopping  at- 

tachment, and  Figs.  9  to  11  are  top  views, 
35  on  a  reduced  scale,  of  said  turntables. 

In  Fig.  1  of  the  drawing,  1  represents  the 
usual  sound  box  hung  by  means  of  the  goose- 

neck connection  2  to  the  free  end  of  the 

swinging  arm  3,  the  diaphragm  of  the  sound 
40  box  being  acted  upon  by  the  stylus  4  which 

is  actuated  by  the  gi-ooves  of  the  record  so 
as  to  vibrate  the  diaphragm  and  reproduce 
the  sounds  represented  by  the  grooves  of 
the  record.     The  disk  5  carrying  the  record 

4^  lies  upon  the  baize-covered  surface  6  of  a 
turntable  7  which  is  rotated  by  means  of  a 
spring  or  other  motor. 

A  serious  objection  to  talking  machines  as 
now  used  arises  from  the  necessity  of  stop- 

^^  ping  the  rotation  of  the  turntable  as  soon  as 
the  reproduction  of  the  record  has  been  com- 

pleted, and  it  is  the  object  of  my  invention 
to  dispense  with  this  necessity.  This  ob- 

ject I  attain  by  forming  in  the  record  disk, 
at  the  end  of  the  record  thereon,  an  opening 
for  the  reception  of  a  hook  carried  by  the 

55 

sound  box  arm  and  serving  by  engagement 
with  the  advancing  wall  of  said  opening  to 
arrest  the  further  rotation  of  the  record  disk 
after  the  end  of  the  record  has  been  reached.  60 
the  disk,  by  reason  of  its  contact  with  the 
baize  covered  surface  of  the  turntable,  then 
acting  as  a  friction  brake  and  gradually 
bringing  the  turntable  itself  to  a  standstill. 

In  Figs.  1,  3  and  4  of  the  drawing,  the  65 
opening   in   the   record-disk   is   represented 
at  8  and  the  engaging  hook  at  9,  said  hook 
projecting  from  a  clamp  ring  10  which  en- 

gages some  convenient  part  of  the  sound  box 
carrying  arm.  as  shown  in  Figs.  2  and  4.  70 
The  hook  9  bears  such  relation  to  the  end 

of  the  stylus  4  that  when  the  latter  is  travel- 
ing in  the  gi'oove  of  the  record  the  hook  will 

be  above  and   fi-ee   from  contact   with  the 
surface  of  the  record  disk,  but,  as  soon  as  75 
the  needle  falls  into  the  opening  8  in  the 
record  disk,  the  hook  will  be  permitted  to 
descend  to  a  point  below  the  top  of  the  disk 
and  will  therefore  engage  and  retain  the  ad- 

vancing wall  of  the  disk,  as  shown  in  Fig.  80 
3.     In  order  to  prevent  the  stylus  or  hook 
from  engaging  and  injuring  the  baize  cover 
of  tlie  turntable  the  latter  may  have  a  thin 
metal  plate  applied  to  it  throughout  that 
portion  with  Avhich  the  hook  or  needle  is  85 
likely  to  come  into  contact,  such  plate  being 
shown  for  instance  at  11  in  Figs.  1.  3,  4,  6 
and  9.  or  the  baize  cover  may  be  removed 
from  the  turntable  throughout  this  area,  as 
shown  for  instance  at  12  in  Figs.  7  and  10,  90 
or  a  special  baize  covered  plate  13  (Fig.  11) 

may  be  applied  to  the  ordinary  baize-cov- 
ered  turntable,   the  baize   cover  being   re- 

moved from  this  plate  throughout  the  area 
likely  to  be  engaged  by  the  retaining  hook  95 
or  stylus  4.    Tlie  hook  9  is  preferably  under- 

cut, as  shown  in  the  drawings,  and  the  ad- 
vancing wall  of  the  opening  8  is  likewise 

undercut  so  as  to  prevent  the  hook  from  be- 
ing disengaged  from  the  advancing  wall  of  100 

the  opening  when  it  comes  into  contact  with 
the  same,  although  a  hook  having  a  right- 
angled  bend  and  a  record  disk  having  an 
opening  with  straight  wall  might  be  used, 
if  desired.     The  forward  end  of  the  open-  105 
ing  8  is  preferably  beveled  as  shown  in  Figs. 
1.3  and  4.  so  as  to  permit  the  stylus  4  to 
slide  gently  down  into  the  opening,  and  the 

term  "  opening  "  as  used  in  this  specification 
is  also  intended  to  cover  a  recess  which  does  HO 
not  extend  completely  through  the  record 
disk,  the  latter  form  of  opening  being  pre- 
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ferred  however,  as  being  the  easier  to  pro- 
duce. 

I  claim: 

1.  The  combination  of  the  record-carrying 
turntable  of  a  talking  machine,  and  the 
sound-box  carrying  arm,  with  a  record  disk 
having  an  opening  therein  at  the  end  of  the^ 
I'ecord,  and  a  hook  for  engaging  with  the 
advancing  wall  of  said  opening  and  arrest- 

ing the  further  rotation  of  the  record. 
2.  The  combination  of  the  record-carrying 

turntable  of  a  talking  machine,  and  the 
sound-box  carrying  arm,  with  a  record  disk 
having  an  opening  therein  at  the  end  of  the 
record,  and  a  hook  for  engaging  with  the 
advancing  wall  of  said  opening  and  arrest- 

ing the  further  rotation  of  the  record,  the 
hook  being  haturned  and  the  advancing  wall 
of  the  opening  in  the  record  being  undercut. 

3.  The  combination  of  the  baize  covered 

record-carrying  turntable  of  a  talking  ma- 
chine, and  the  stylus-carrying  sound-box, 

with  a  record  disk  having  an  opening  there- 
in at  the  end  of  the  record,  a  hook  for  en- 

gaging  with   the    advancing   wall    of    said 

opening  and  arresting  the  further  rotation 
of  the  record,  and  means  for  preventing  con- 

tact of  the  stylus  and  hook  with  the  baize- 
covering  of  the  turntable  when  said  stylus 
and  hook  enter  the  opening  in  the  record  30 
disk. 

4.  The  combination  of  the  record-carrying 
turntable  of  a  talking  machine  and  the 
stylus-carrying  sound-box,  with  a  record 
disk  having  an  opening  therein  at  the  end  35 
of  the  record,  and  a  hook  for  engaging  with 
the  advancing  wall  of  said  opening  and  ar- 

resting the  further  rotation  of  the  record, 

said  hook  bea"ring  such  relation  to  the  stylus 
that  it  will  be  supported  in  position  above  40 
the  top  of  the  record  while  the  stylus  is  in 
engagement  with  the  record  groove. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

RICHIE  DE  LAN. 

Witnesses : 
Kate  A.  Beadle, 
Hamilton  D.  Turner. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
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PHONOGRAPH-RECORD  AND  PROCESS  FOR  MAKING  THE  SAME. 

1,043,389. Specification  of  letters  Patent.  Patented  Nov.  5, 1913. 
Application  filed  May  25,  1909.     Serial  No.  498,357. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  State.s,  and  a  resident 
of  East  Orange.  Essex  county,  New  Jersey, 

5  have  made  a  certain  new  and  useful  Inven- 
tion in  Phonograph-Eecords  and  Processes 

for  Making  the  Same,  of  which  the  follow- 
ing is  a  description. 

This  invention  relates  to  a  novel  form  of 

10  a  phonograph  record  and  method  of  produc- 
ing the  same  centrifugally,  the  record  being 

claimed  in  this  application  and  the  method 
in  a  divisional  applicaticm,  Serial  No. 
719,094,  filed  September  T,  1912. 

15  The  object  of  my  invention  is  to  produce 

a  light  weight  strong  cylindrical  phono- 
graph record,  which  will  have  a  hard  resist- 

ing surface  smooth  and  free  from  defects 
and  a  porous  backing  of  a  similar  substance 

20  which  will  contribute  mechanical  strength 
and  acoustic  solidity  without  the  use  of  as 
much  material  as  would  be  necessary  if  the 
record  were  made  solid  or  backed  with  solid 
material. 

25  The  result  above  referred  to  is  accom- 

plished by  casting  in  a  rotating  mold  a  com- 
position containing  ingTcdients  which  cause 

the  same  to  foam  excessively  or  evolve  gases 
during  the  formation  of  the  record  to  cause 

30  the  same  to  be  spongy  and  porous,  while  the 
cuter  record  surface  of  the  same  which  is  in 
contact  with  the  mold  will  be  free  from  bub- 

bles and  similar  defects. 

More  specificallj',  my  invention  is  accom- 
35  jjlished  by  casting  in  the  manner  referred  to 

a  record  of  a  composition,  the  ingredients  of 
which  react  on  sufficient  application  of  heat 
to  form  a  hard  infusible  condensation  prod- 

uct.    In  my  present  invention,  a  composi- 
40  tion  of  this  character  is  made  use  of  in 

which  the  ingredients  are  so  chosen  and  pro- 
portioned as  to  cause  excessive  foaming  or 

the  evolution  of  dissociation  gases  during 
the  transition  of  the  material  from  the  mol- 

45  ten  plastic  state  to  a  solid  plastic  or  non- 
plastic  state,  the  product,  caused  by  the  evo- 

lution of  such  gases,  being  porous  and 
spongy  throughout  its  mass,  while  the 
record  surface  thereof  is  smooth  and  free 

50  from  bubbles. 
A  composition  such  as  that  described  may 

be  made  by  adding  an  excess  of  paraformal- 
dehyde, di-  or  tri-  oxymethylene,  or  other 

suitable  aldehyde  to  a  composition  having  a 

formula  such  as  Formula  No.  1  in  my  aj)pli-  55 
cation  Xo.  496,060  for  plastic  composition 
and  process  of  manufacturing  the  same, 
filed  May  14,  1909.  The  formula  referred 
to  is: — (1.)  Phenol  resin  100  parts  by 
weight,  polymerized  formaldehyde  5  to  7  60 
parts  by  weight,  benzoic  anhydrid  5  to  10 
parts  by  weight. 

The  excess  of  poh'merized  formaldehyde 
above  the  proportion  in  the  foregoing 
formula  causes  the  mass  to  foam  during  the  65 
transition  from  the  molten  plastic  to  the 
hard  solid  condition.  With  such  a  composi- 

tion the  surface  next  to  the  record  surface 

of  the  mold  is  formed  in  a  thin  layer  of  ma- 
terial free  from  porosity.  The  thickness  of  70 

such  layer  may  be  controlled  at  will  by 
pouring  in  the  mold  first  an  amount  of  a 
mass  so  constituted  that  it  will  not  foam 
while  changing  from  the  molten  plastic  to  a 
non-plastic  or  a  solid  condition,  subse-  75 
quentlv  pouring  in  the  mold  the  mass  which 
is  designed  to  foam  or  evolve  dissociation 
gases  Avhereby  the  porous  backing  or  body 
of  the  record  is  formed. 

Attention  is  hereby  directed  to  the  accom-  80 
panying    drawings,    forming   part    of   this 

specification,  in  which — 
Figure  1  represents  a  longitudinal  cross 

section  through  a  record  made  in  accordance 
with  my  invention,  and  Fig.  2  is  a  longitudi-  85 
nal  cross  section  through  a  similar  record 
formed  with  bearing  rings  and  shown 
mounted  on  the  taper  mandrel  which  is 
shown  in  dotted  lines. 

Eef erring  to  the  drawings,  the  record  1  is  90 
formed  having  a  smooth  hard  non-porous 
outer  surface  2  and  a  porous  spongy  back- 

ing or  body  portion  3.  In  Fig.  2,  a  record 
of  this  character  is  shown  mounted  on  the 
taper  mandrel  4,  the  record  being  formed  95 
with  suitable  bearing  rings  5  and  6.  A 
record  similar  to  that  disclosed  in  Fig,  2 

may  be  formed  by  casting  the  record  mate- 
rial in  a  rotating  mold  in  which  bearing 

rings  of  hard  rubber  or  other  suitable  mate-  lOO 
rial  or  of  the  final  condensation  product  of 
a  resinized  phenol  have  been  secured  in  po- 

sition previous  to  the  pouring  of  the  record, 
in  the  manner  disclosed  in  my  application 
No.  493,053,  filed  April  29,  1909.  105 

As  is  well  known,  the  reaction  between 
a  phenol  and  an  aldehyde  is  accompanied  by 
the  evolution  of  dissociation  gases  unless  a 
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counteracting  pressure  is  employed.  In  the 
case  of  the  process  described  and  claimed  in 
this  application,  the  speed  of  rotation  of  the 
mold  is  insufficient  to  generate  a  counteract- 

5  ing"  pressure  due  to  the  centrifugal  action 
sufficient  to  counteract  the  evolution  of  gases 
with  substances  in  the  proportions  used. 

In  the  formula  above  referred  to  as  For- 
mula No.  1  in  my  application  No.  496,060,  a 

10  certain  proportion  of  benzoic  anhydrid  is  in- 
cluded, this  being  an  element  which  I  denote 

a  "final  product  solvent  element"  since  it 
has  the  quality  of  combining  or  entering 
into  solution  with  the  other  ingredients  at 

15  an  elevated  temperature,  causing  the  prod- 
uct to  become  somewhat  plastic  and  free 

from  internal  stresses  at  such  temperature, 
and  forming  a  solid  solution  with  the  other 
ingredients  of  the  product  when  cold.    This 

20  material  or  materials  having  similar  proper- 
ties, as  described  in  my  above  mentioned  ap- 

plication, may  be  used  or  not  as  desired,  in 
the  spongy  record  composition  here  de- 

scribed and  claimed. 

25  The  benzoic  anhydrid  in  addition  to  being 

a  "final  product  solvent  element"  is  also  a 
"  water  combining  element ",  as  described  in 
my  application  Serial  No.  490,060  referred 
to,  that  is,  it  has  the  properties  of  combining 

30  during  the  reaction  with  any  traces  of  water 
which  may  be  contained  in  the  substance. 
Any  other  substance,  such  as  various  anhy- 
drids  of  organic  acids,  may  be  used  as  an  in- 

gredient in  the  composition,  to  perform  the 
35  same  function  if  desired.  Also  it  is  to  be 

understood  that  I  am  not  limited  to  the  sub- 
stances in  proportions  referred  to  in  the 

above  mentioned  formula,  but  that  various 
combinations  of  phenols  and   aldehydes  in 

40  various  proportions  may  be  used  with  good 
results  so  long  as  the  proportion  of  aldehj'cle 
is  sufficient  to  cause  the  evolution  of  gases 
in  the  mass  during  the  formation  of  the 
record  at  the  speed  of  rotation  necessary  to 

45   form  the  record. 

Wliile  I  have  described  my  invention  spe- 
cifically in  connection  with  phenol  conden- 

sation products,  it  is  to  be  understood  that  I 
am  not  necessarily  limited  thereto.    For  ex- 

ample,  a   celluloid   record   may  be   formed  50 
having  the  general  characteristics  of  my  in- 

vention.    In  practicing  the  invention  with 
this  substance,  a  thin  film  of  celluloid  is  first 
formed  on  the  bore  of  the  record  from  a  suit- 

able solution  by  evaporating  awa}'  the  solu-  55 
tion  to  form  a  non-porous  outer  surface  for 
the  record  cylinder.     A  further  solution  of 
celluloid  is  then  introduced  into  the  rotating 
mold    and    evaporation    carried    on    more 
quickly  than  in  the  formation  of  the  outer  60 
film,  to  cause  foaming  of  the  substance  dur- 

ing the  evaporation  and  the  consequent  for- 
mation   of   the    spongy    celluloid    body    or backing. 

Having  now  described  my  invention,  what  65 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  follows: 
1.  As  a  new  article  of  manufacture,  a 

phonograph  record  formed  of  a  hard  infusi- 
ble resinized  phenol  condensation  product  70 

having  an  outer  record  surface  smooth  and 
non-porous,  the  remainder  of  the  record 
body  being  spongy  and  porous,  substantially 
as  described. 

2.  As  a  new  article  of  manufacture,  a  75 

phonograph  record  formed  of  a  hard  homo- 
geneous substance,  non-plastic  at  ordinary' 

temperatures,  having  a  smooth  non-porous 
record  surface  and  a  rigid  porous  spongy 
body,  substantially  as  described.  80 

3.  As  a  new  article  of  manufacture,  a 
phonograph  record  having  a  hard,  smooth 
resisting  insoluble  and  infusible  record  sur- 

face and  a  porous  spong^^  backing  of  the 
same  material,  substantially  as  described.        85 

4.  As  a  new  article  of  manufacture,  a 

phonograph  record  formed  of  a  hard  homo- 
geneous substance,  non-plastic  at  ordinary 

temperatures,  having  a  smooth  non-porous 
record  surface  and  a  rigid  porous  body  of  90 
light  weight,  substantially  as  described. 

This  specification  signed  and  witnessed 
this  22nd  day  of  May,  1909. 

JONAS  W.  AYLSWORTH. 

Witnesses : 
Dyer  Smith, 

John  M.  Canfield. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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UNITED  STATES  PATENT  OFFICE. 
FRANK  L.  ROSE,  OF  NEW  YORK,  N.  Y. 

KNOCKDOWN  MEGAPHONE. 

1,044,917. Specification  of  Letters  Patent.  Patented  NoV.  19, 1913. 

Application  filed  February  27,  1912.     Serial  No.  680,273. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Fraxk  L.  Eose,  a 

citizen  of  the  United  States,  and  a  resident 
of  New  York,  in  tlie  county  of  New  York 

6  and  State  of  New  York,  have  invented  cer- 
tain neAV  and  useful  Improvements  in 

Knockdown  JNIegaphones,  of  wliich  tlie  fol- 
lowing is  a  specification,  taken  in  connection 

with    the    accompanying    drawings,    which 
10  form  a  part  of  the  same. 

My  invention  relates  to  amplifying 
sound  devices  and  more  particularly  to  a 
knock  down  megaphone  which  may  be 
formed  of  any  suitable  material  and  of  any 

15  required  size  for  the  particular  uses  to 
which  the  megaphone  is  to  be  put. 
My  invention  comprises  such  a  laiock- 

down  megaphone  formed  of  a  plurality  of 
substantially  flat  elements  having  some  re- 

20  silient  means  wliich  is  put  under  tension 
when  the  megaphone  is  collapsed  and  which 
will,  by  loosening  a  catch  or  similar  device, 
cause  the  megaphone  to  automatically 
spring  out  into  its  distended  position. 

25  In  the  accompanying  drawings  showing 
illustrative  embodiments  of  my  invention 
and  in  which  the  same  reference  numerals 
refer  to  similar  j^arts  in  the  several 
figures, — Figure  1  is  a  side  elevation  of  my 

30  megaphone  formed  of  a  plurality  of  sepa- 
rate connected  hinged  strips  to  permit  the 

megaphone  to  be  knocked  down  or  collapsed 
into  substantially  the  position  shown  in  Fig. 
3.     Fig.  2  is  a  detail  horizontal  section  sub- 

35  stantially  on  the  line  2 — 2  of  Fig.  1  looking 
down  in  the  direction  of  the  arrows;  the 
figure  being  shown  on  an  enlarged  scale;  and 
Fig.  3  is  a  detail  sectional  view  partly  in 
side  elevation  substantially  on  the  line  3 — 3 

40  of  Fig.  1,  the  megaphone  being  shown  col- 
lapsed. 

In  my  invention  the  megaphone  is  formed 
of  a  plurality  of  separate  strips  18,  18 
hinged  along  the  lines  19,  19  in  any  suitable 

45  manner  but  preferably  hj  means  of  an  in- 
terposed piece  of  textile  material  20,  Fig.  2. 

In  this  form  of  my  invention,  I  employ  any 
suitable  form  of  resilient  means  to  automati- 

cally distend  the  sections  18,  18  when  it  is 
50  desired  to  use  the  megaphone.  Various 

forms  of  automatic  resilient  means  may  be 
employed.  I  have  shown  simply  by  way  of 
Illustration  a  resilient  means  consisting  of 
coil  springs  21  mounted  so  that  their  longi- 

55  tudinal  axis  would  substantially  coincide 
with  one  of  the  edges  19  of  the  megaphone. 

one  arm  22  of  the  spring  bears  upon  one  of 
the  strips  18.  while  the  other  arm  23  bears 

upon  the  adjacent  strip  18.  It  is  under- 
stood that  preferably  a  plurality  of  such  60 

coil  springs  or  resilient  means  are  employed 
and  preferably,  though  not  necessarily,  one 
coil  spring  for  each  of  the  meeting  edges 
19  of  the  sections  18, 18,  though  this  number, 
of  course,  may  be  varied  without  departing  65 
from  my  invention. 

Various  means  of  mounting  the  resilient 
de^^ce  within  the  megaphone  may  be  em- 

ployed. Simply  by  way  of  example,  I  have 
shown  the  two  arms  22  and  23  of  the  coil  70 
spring  received  and  secured  between  the 
outer  strip  of  cardboard  21:  and  the  inner 
strip  of  cardboard  25,  the  two  Avith  the  tex- 

tile material  20  forming  one  of  the  built 
up  strips  18,  Fig.  2.  75 

It  is,  of  course,  to  be  understood  that  any 
suitable  means  may  be  employed  for  se- 

curing the  resilient  means  to  the  megaphone, 
the  one  shown  being  simply  by  way  of  illus- 

tration. 80 
A^Tien  this  form  of  my  megaphone  is  in  its 

distended  or  operative  position,  the  resilient 
means  is  not  uxider  tension.  AVlien  the 
megaphone  is  knocked  down  or  collapsed, 
as  shown  for  example  in  Fig.  3  the  col-  85 
lapsing  of  the  sections  is  resisted  by  the 
resilient  means  which  are  thereby  put  under 
tension.  The  megaphone  is  held  in  its  col- 

lapsed position  against  the  action  of  the 
spring  or  springs  by  any  suitable  means.  90 
I  haA'e  shown  by  way  of  example  such  a 
loclcing  means  in  Fig.  3  where  the  head  26 
is  I'iveted  to  one  of  the  bottom  strips  18  and 
the  bell  27  to  the  upper  strip  IS,  the  two 
intermediate  hinge  strips  being  preferably  95 
provided  with  holes  to  permit  the  head  26 
to  pass  through  them  to  engage  the  bell  27 
on  the  upper  strip.  Preferably  I  employ 
two  such  fastening  devices,  as  shown  for 

example  in  Fig.  1,  the  two  being  duplicates.  100 
My  invention  is  adapted  for  megaphones 

of  any  and  every  description  Avherein  it  is 
desirable  for  any  purpose  to  temporarily 
laiock  them  down  into  a  minimum  space  to 

be  carried,  shipped  or  stored.  My  mega-  105 
phone  is  adapted  to  be  used  with  sound  re- 

producing or  recording  deWces,  or  simply  as 
a  pocket  megaphone.  My  megaphones  can 
be  made  at  such  a  minimum  expense  that 
they  can  be  readily  used  as  advertising  de-  HO 
vices  for  any  suitable  advertising  matter  can 
be  printed  or  otherwise  placed  on  them,  and 



1,044,917 

they  can  be  given  away  by  the  advertiser  or 
sold  at  a  very  low  figure. 
Having  thus  described  this  invention  in 

connection  with  several  illustrative  embodi- 
5  ments  thereof  to  the  details  of  which  I  do 

not  desire  to  be  limited,  what  is  claimed  as 
new  and  what  is  desired  to  secure  by  Letters 
Patent  is  set  forth  in  the  appended  claims. 

1.  In    a    knock    down    collapsible    mega- 
10  phone,  the  combination  of  a  plurality  of 

hinged  sections,  a  coil  spring  mounted  in 
line  with  the  meeting  surfaces  of  two  adja- 

cent sections,  the  arms  of  the  coil  spring  be- 
ing secured  to  diiferent  adjacent  sections. 

15  2.  In  a  laaock  down  collapsible  mega- 
phone, the  combination  of  a  plurality  of 

hinged  sections,  a  coil  spring  mounted  in 
line  with  the  meeting  surfaces  of  two  adja- 

cent sections,  the  arms  of  the  coil  spring  be- 

ing secured  to  different  adjacent  sections,  20 
and  means  to  hold  the  megaphone  in  its  col- 

lapsed position  and  the  springs  under  ten- 
sion. 

3.  In  a  collapsible  knock  down  mega- 
phone, the  combination  of  a  plurality  of  25 

hinged  sections,  each  section  formed  of  a 
plurality  of  built  up  j)arts,  a  strip  of  tex- 

tile material  in  the  different  sections  and 
extending  between  each  pair  of  built  up 
sections  to  form  a  hinge,  one  or  more  coil  30 
springs  mounted  along  the  meeting  surfaces 
of  two  adjacent  sections  and  provided  with 
opposed  arms  wliich  are  secured  between  the 
plies  of  the  adjacent  built  up  sections. 

FRANK  L.  ROSE. 
Witnesses : 

Alan  M.  Johnson, 
Rose  JMenk. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
WAIiTEK  B.   NICHOLS,   OF  LEXINGTON,   KENTUCKY. 

NEEDLE  FOR  TALKING-MACHINES,  &c. 

1,045,593. Specification  of  letters  Patent.  Patented  Nov.  26, 1913. 
Application  filed  May  28,  1912.    Serial  No.  700,276. 

To  all  vjhom  it  may  conceiin: 

Be  it  known  that  I,  Waltek  B.  ;N"ichols, 
a  citizen  of  the  United  States,  and  a  resi- 

dent of  Lexington,  in  the  county  of  Faj'ette 
5  and  State  of  Kentuclry,  have  invented  cer- 

tain new  and  useful  Improvements  in  Nee- 
dles for  Talking-Machines,  &c.,  of  which  the 

following  is  a  specification. 
This  invention  relates  to  improvements  in 

10  needles  for  use  in  talking  machines,  and  the 
object  of  the  invention  is  to  provide  a  needle 
which  may  be  made  of  wood  or  fibrous  ma- 

terial and  at  the  same  time  have  a  number  of 

needle  points,  thereby  providing  a  multiple 
15  needle. 

In  its  preferred  embodiment  my  invention 
has  a  plurality  of  individual  points  connect- 

ed together  by  curved  surfaces  whereby  a  file 
or  tool  of  the  proper  character  may  be  em- 

20  ployed  to  file  or  grind  the  curved  surfaces  so 
as  to  renew  the  needle  points  when  worn. 

In  the  drawings  accompanying  and  form- 
ing part  hereof :  Figure  1  represents  part  of 

a  talking  machine  having  a  needle  made  in 
25  accordance  with  my  invention  connected 

with  the  sound  box  thereof.  Fig.  2  is  a  per- 
spective view  of  the  needle  detached.  Fig.  3 

is  a  view  partly  in  section  of  my  multiple 
needle  in  a  sound  box.    Fig.  4  is  a  view  of  a 

80  modified  form. 

Eeferring  now  to  the  details  of  the  draw- 
ings by  numerals :  1  designates  a  sound  box 

of  ordinary  construction  to  the  socket  2  of 
which  is  secured  the  shank  3  of  my  multiple 

35  needle.  The  needle  itself  is  designated  by 
the  numeral  4  and  in  its  preferable  embodi- 

ment consists  of  a  solid  piece  of  box-wood, 
although  other  characters  of  wood  may  be 
employed.    The  shank  3  is  of  the  size  adapt- 

40  ed  to  fit  into  the  inner  sockets  of  talking  ma- 
chines and  it  has  an  enlarged  screw  thread- 

ed member  5  whereby  the  shank  is  secured 
to  the  needle  4  as  clearly  illustrated  in  Fig. 
3.    The  needle  4,  if  of  square  configuration 

45  as  illustrated  in  Figs.  1  and  2  is  provided 
with  four  distinct  needle  points  6,  7,  8  and  9, 
each  point  being  connected  to  its  adjacent 
point  by  means  of  the  curved  surfaces  10,  11, 
12  and  13.    When  these  curved  surfaces  are 

50  made  of  the  proper  configuration,  the  points 
6,  7,  8  and  9  are  formed  which  are  connected 
to  a  central  point  14  by  means  of  substan- 

tially straight  portions  15,  16,  17  and  18, 
these  last  four  portions  forming  a  kind  of 

55  web  which  gives  strength  and  bacldng  to  the 
points  6,  7,  8  and  9.    If  desired,  instead  of 

making  a  four  sided  needle  the  needle  may 
be  made  with  a  smaller  or  larger  number  of 
sides  and  needle  points,  one  modified  form 
being  shown  in  Fig.  4  wherein  there  are  five  gQ 
needle  points  20,  21,  22,  23  and  24. 

The  needle  is  used  in  substantially  the 
same  way  as  any  other  needle  in  that  its 
shank  3  is  inserted  in  the  sound  box  2  and 

secured  therein  by  the  set  screw  in  the  usual  gg 
manner,  the  needle  having  been  first  moved 
to  such  a  position  that  one  of  the  points  will 
be  in  just  the  proper  position  to  enter  one 
of  the  gTooves  of  the  record,  as  illustrated 

in  Fig.  1.  In  the  practical  use  of  my  mul-  »q 
tiple  needle,  I  have  found  that  I  get  substan- 

tially the  same  volume  from  each  of  the  nee- 
dle points  as  is  usuall}^  obtained  from  the 

use  of  steel  needles  and  at  the  same  time  I 

am  enabled  to  provide  needle  points  which  yg 
give  an  added  brilliancy  to  all  kinds  of 

musical  selecticms,  "  picking  up  ",  as  it  does, 
the  finer  shadings,  which  with  other  needles 
or  styli  are  almost  entirely  lost.  It  does  not 

injure  records,  but  eliminates  all  "scratch-  gQ 
ing  "  and  the  metallic  blast  so  common  and 
objectionable  in  steel  needles.  Acting  as  a 
"  buffer '',  the  record  is  gradually  polished 
and  thereby  improved,  insuring  the  longest 
possible  life  to  it.  If  the  wood  of  which  the  gg 
multiple  needle  is  made  is  of  box-wood  or  of 
similar  hard  wood,  the  needle  points  may  be 
used  more  than  once  without  sharpening. 
At  the  same  time,  one  of  my  multiple  nee- 

dles may  be  used  an  enormous  number  of  90 
times  by  filing  and  gi'inding  the  curved  sur- 

faces 10,  11,  12  and  13  with  a  file  or  other 
suitable  tool  of  the  proper  configuration. 
Therefore,  one  or  two  of  my  multiple  nee- 

dles and  a  sharpening  tool  may  be  used  for  95 
a  long  period  of  time  and  the  necessity  of 
keeping  on  hand  boxes  of  needles  is  thus 
avoided. 

What  I  claim  as  my  invention  is: 
1.  A  needle  for  talking  machines  compris-  ̂ qo 

ing  a  shank  and  a  body  projecting  from  said 
shank  of  relatively  large  size  compared 
therewith,  said  body  having  a  plurality  of 
corners  on  the  bottom  opposite  the  shank 
foi-ming  independent  reproducing  points,  io5 
and  said  bottom  having  a  hollow  sur- 

face forming  said  points,  substantially  as 
described. 

2.  A  needle  for  talking  machines  compris- 
ing a  shank  and  a  body  projecting  there-  hq 

from,  said  body  having  a  plurality  of  cor- 
ners on  the  bottom  of  the  body  opposite  the 
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shank  forming  independent  reproducing 
points,  and  said  bottom  having  reentrant 
surfaces  forming  said  points,  substantially 
as  described. 

5  3.  A  needle  for  talking  machines  compris- 
ing a  shank  and  a  wooden  or  fibrous  body 

projecting  from  said  shank  of  relatively 
large  size  compared  therewith,  said  wooden 
or  fibrous  body  having  a  plurality  of  cor- 

10  ners  on  the  bottom  opposite  the  shank  form- 
ing  independent    reproducing   points,    and 

.   said  bottom  having  curved  surfaces  form- 
ing said  reproducing  points,  wherebj^  said 

curved   surfaces    ma}'    be    filed    or    dressed 
15  down  to  renew  or  sharpen  said  independent 

reproducing  points,  substantially  as  de- 
scribed. 

4.  A  needle  for  talking  machines  compris- 
ing a  shank  and  a  body  provided  with  a 

20  plurality  of  independent  reproducing  points 
connected  by  reentrant  surfaces  disposed  at 
a  relativeh^  large  angle  to  the  longitudinal 
axis  of  the  needle,  substantially  as  described. 

5.  A  needle  for  talking  machines  compris- 
25  ing  a  shank  and  a  wooden  or  fibrous  block 

of  rectangular   form,  the  shank  being  se- 

cured at  one  end  of  said  block  and  the  bot- 
tom of  said  block  opposite  said  shank  hav- 
ing reentrant  surfaces  forming  a  plurality 

of  independent  reproducing  points  at  the  30 
corners  of  the  block,  whereby  the  reentrant 
surfaces  forming  the  bottom  of  the  block 
may  be  filed  or  dressed  down  to  renew  or 
sharpen  said  independent  reproducing 
points,  substantially  as  described.  35 

6.  A  needle  for  graphophones  or  the  like 
comprising  a  shank  and  a  wooden  or  fibrous 
body  projecting  therefrom,  said  fibrous  body 
having  a  pluralitj^  of  independent  points 
connected  together  by  curved  surfaces  where-  40 
by  said  curved  surfaces  may  be  filed  or 
dressed  down  to  renew  or  sharpen  said 

points,  and  said  points  being  connected  to- 
gether by  webs  aifording  a  backing  for  the 

points,  substantially  as  described.  45 
In  testimony  whereof  I  affix  my  signature 

in  presence  of  two  witnesses. 
WALTER  B.  NICHOLS. 

Witnesses : 
C.  y.  Freeman, 
AV.  P.  Parkish. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents. 
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UNITED  STATES  PATENT  OFFICE. 

THOMAS  A.  EDISON",  OF  LLEWELLYN  PARK,  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO 
THOMAS  A.  EDISON,  INCORPORATED,  OF  WEST  ORANGE,  NEW  JERSEY,  A  CORPORA- 

TION OF  NEW  JERSEY. 

PHONOGRAPH-REPRODUCER. 

1,046,159. Specification  of  Letters  Patent.  Patented  Dec.  3, 1913. 

Application  filed  June  11,  1908.     Serial  No.  437,844. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  Orange,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Phonograph-Reproducers,  of  which 
the  following  is  a  description. 
My  invention  relates  to  reproducers  for 

10  phonographs,  and  more  particularly  to  that 
type  which  is  adapted  to  operate  upon  a 
sound  record  in  the  form  of  a  groove  having 
elevations  and  depressions  corresponding 
graphically  to  the  original  sound  waves. 

15  The  object  of  my  invention  is  to  secure  a 
louder  and  more  perfect  reproduction  than 
can  be  obtained  from  the  ordinary  form  of 
reproducer,  or  to  secure  a  reproduction  of 
equal   loudness    with    less   wear   upon    the 

20  record. 
With  this  end  in  view  I  employ  a  pair  of 

reproducer  styluses  arranged  one  slightly 
in  advance  of  the  other,  with  respect  to  the 
record  groove. 

25  In  an  application  for  Letters  Patent  filed 
concurrently  herewith,  I  have  described  and 
broadly  claimed  a  reproducer  constructed  on 
this  principle,  and  have  specifically  claimed 
that  form  in  which  both  styluses  are  carried 

30  by  a  single  lever  which  is  mounted  on  a  sin- 
gle floating  weight. 

The  present  invention  relates  to  an  im- 
proved reproducer  in  which  the  two  styluses 

are   mounted   upon   separate   stylus   levers, 
35  which  are  mounted  preferably  upon  sepa- 

rate floating  weights,  pivoted  so  as  to  have 
independent  movement,  and  said  stylus 
levers  may  be  connected  either  to  the  same 
point  of  a  single  diaphragm  or  to  different 

40  parts  of  a  single  diaphragm,  or  they  may 
be  connected  to  separate  diaphragins  if 
desired. 

In  order  that  the  invention  may  be  more 
fully  understood,  reference  is  made  to  the 

45  accompanying  drawing  of  which — 
Figure  1  is  a  side  elevation,  partly  in  sec- 

tion, of  a  reproducer  constructed  in  accord- 
ance with  my  invention,  and  showing  the 

two  stjdus  levers  connected  to  different  parts 
50  of  a  single  diaphragm;  Fig.  2  is  a  bottom 

plan  view  of  the  reproducer  of  Fig.  1 ;  Fig. 
3  is  a  similar  view  of  a  reproducer  in  which 
the  two  stylus  levers  are  connected  to  the 

center  of  a  single  diaphragm;  Fig.  4  is  a 
plan  view  of  the  diaphragm  of  Fig.  1,  and  55 
Fig.  5  is  a  section  on  line  5 — 5  of  Fig.  4. 

The  reproducer  shown  in  Figs.  1  and  2 
consists  of  the  sound  box  body  1  of  ordinarj^ 
form,    within    which    the    diaphragm    2    is 
clamped  by  a  ring  3  in  the  usual  manner,  60 
There  are  a  pair  of  floating  weights  13  and 
14  respectively,  the  former  of  which  is  piv- 

oted at  15  to  the  block  6  carried  by  the  body 
1,  and  the  weight  14  has  a  downwardl}^  ex- 

tending lug  16  which  is  pi-voted  at  17  to  the  65 
said  block  6.     The  weights  13  and  14,  as 
shown,  lie  side  by  side  in  the  same  general 
plane  and  on  opposite  sides  of  a  plane  paral- 

lel to  the  direction  of  the  pivotal  movement 

thei-eof.     The  stylus  lever  18  is  pivoted  at  70 
19  to  a  pair  of  lugs  20,  which  depend  from 
the  weight  13,  and  a  stylus  12  is  secured  in 
a  socket  formed  in  the  end  of  the  said  lever 

18,  the  opi^osite  end  of  the  said  lever  being 
connected  by  the  link  21  to  the  diaphragm  2  75 
at  a  point  eccentric  thereto.    The  stylus  lever 
22  is  i^ivoted  to  the  lugs  23,  which  depend 
from  the  floating  weight  14,  the  axis  of  said 
lever  being  in  the  same  line  as  that  of  the 
lever  18.    One  end  of  the  lever  22  is  formed  80 
with  a  socket  within  which  is  secured  the 
stylus  11,  and  the  other  end  of  the  lever  22 
is   connected   by   a   link  24,   with   the   dia- 

phragm 2  at  a  point  eccentric  and  opposite 
to  that  at  which  the  link  21  is  connected.  85 

The  styluses  11  and  12  may  be  of  any  suit- 
able   form    adapted    to    track    the    record 

groove,  those  shown  being  of  the  button-ball 
type,  as  fully  set  forth  and  claimed  in  my 
Patent  Reissue  No.  11,857,  dated  September  90 

25,  1900. 
Figs.  4  and  5  show  the  preferred  form  of 

diaphragm,  which  may  be  of  metal,  such  as 
hard  copper,  or  any  other  suitable  material, 
and  is  formed  with  two  series  of  annular  95 
corrugations  25  and  26  respectively,  eyes  27 
being  secured  at  the  centers  of  each  of  said 

sets  of  con'ugations,  for  receiving  the  ends 
of  the   links   21    and   24   respectively.     A 
groove    28     extends    diametrically    across  100 
nearly  the  entire  width  of  the  diaphragm, 
and  divides  the  same  into  halves  which  vi- 

brate   practically    independently    of    each 
other.    It  is  obvious  that  if  desired  the  links 
21  and  24  may  be  connected  to  a  pair  of  105 

separate  circular  diaphragms,  correspond- 
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ing  to  the  annular  members  25  and  26,  or 

the  diaphragm  2'  may  be  cut  in  two  along 
the  line  of  the  groove  28  to  form  separate 
diaphragms. 

5  The  reproducer  of  Fig.  3  differs  from  that 
of  Figs.  1  and  2  only  in  the  fact  that  the 
levers  18  and  22  are  of  somewhat  different 
form  and  the  links  21  and  24  are  connected 
to  the  center  of  the  diaphragm,  which  may 

10  be  of  any  desired  form  or  material. 
Having  now  described  my  invention,  what 

I  claim  is: 
1.  A  phonograph  reproducer  comprising 

a  sound  box  body  provided  with  a  single 
15  diaphragm,  a  pair  of  floating  weights  piv- 

oted to  the  sound  box  body  and  lying  side 
by  side  and  on  opposite  sides  of  a  plane 
parallel  to  the  direction  of  the  pivotal  move- 

ment thereof,  and  a  stylus  lever  and  stylus 
20  supported  by  each  weight,  said  levers  being 

connected  to  said  diaphragm  and  said  sty- 
luses being  adapted  to  coact  with  a  sound 

record  and  supported  with  their  operative 
surfaces  located- in  substantially  the  same 

25  plane  parallel  to  the  grooves  of  the  sound 
record  Avhen  the  reproducer  and  record  are 
in  operative  position  and  in  substantially 
the  same  plane  tangent  to  said  record,  sub- 
stantiall_y  as  set  forth. 

30  2.  A  phonograph  reproducer  comprising 
a  sound  box  bodj^  and  a  single  diaphragm, 
a  pair  of  styluses,  adapted  to  co-act  with  a 
sound  record,  means  supporting  said  sty- 

luses with  the  operative  surfaces  of  the  lat- 
35  ter  located  in  substantially  the  same  plane 

parallel  to  the  grooves  of  the  sound  record 
when  the  reproducer  and  record  are  in  op- 

erative position,  one  of  said  styluses  being 
slightly  in  advance  of  the  other,  and  con- 

40  nections  from  said  styluses  to  widely  sepa- 
rated portions  of  said  diaphragm,  substan- 
tially as  set  forth. 

3.  In  a  phonograph  reproducer,  the  com- 
bination of  a  sound  box  body  provided  Avith 

45  a  single  diaphragm  having  a  plurality  of 
sets  of  annular  corrugations  Avhose  centers 
are  at  a  substantial  distance  apart,  a  plu- 

rality of  independent  floating  Aveights  piv- 
oted to  the  sound  box  body,  and  a  stylus 

50  lever  and  stylus  carried  by  each  floating 
weight,  the  stylus  levers  being  respectively 
connected  to  the  diaphragm  at  the  centers 

of  the  sets  of  annular  corrugations,  sub- 
stantially as  set  forth. 

4.  In  a  phonograph  reproducer,  the  com-  55 
bination  of  a  sound  box  body  provided  with 
a  single  diaphragm  having  a  diametric 
groove  dividing  the  same  into  sections 
adapted  to  vibrate  substantially  independ- 
entlj^  of  each  other,  a  plurality  of  independ-  60 
ent  floating  weights  pivoted  to  the  sound 
box  bodA^,  and  a  stylus  leA^er  and  stylus  car- 

ried b}^  each  of  the  floating  weights,  the 
stylus  levers  being  respectively  connected  to 
different  sections  of  the  diaphragm,  sub-  65 
stantially  as  set  forth. 

5.  A  phonograph  rej^roducer  comprising 
a  body,  a  pair  of  floating  Aveights,  a  stylus 

leA'er  supported  by  each  weight,  and  a  stylus 
carried  hj  each  lever,  said  styluses  adapted  70 
to  co-act  with  a  sound  record  and  supported 

with  their  operative  surfaces  located  in  sub- 
stantially  the   same   plane   parallel  to  the 

grooA'es  of  the  sound  record  Avhen  the  repro- 
ducer and  record  are  in  operative  position,  75 

one  of  said  styluses  being  in  advance  of  the 

other,  and  both  being  positioned  to  co-act 
with  the  record  at  the  same  time,  a  single 

diaphragm,  and  connections  from  each  sty- 
lus leA'er  to  said  diaphragm,  substantially  as  80 

set  forth. 
6.  A  phonograph  reproducer  diaphragm 

provided  Avith  a  plurality  of  sets  of  annular 
corrugations  Avhose  centers  are  at  a  siibstan- 
tial  distance  from  each  other,  substantially  85 
as  set  forth. 

7.  A  phonograph  reproducer  diaphragm 
provided  Avith  a  plurality  of  sets  of  annular 
corrugations  whose  centers  are  at  a  substan- 

tial distance  from  each  other,  and  a  groove  90 

separating  said  sets  of  corrugations  and  ex- 
tending transA'Crsely  to  a  line  connecting 

their  centers,  substantially  as  set  forth. 
8.  A  phonograph  reproducer  diaphragm 

haAdng    a    diametric    grooA^e    dividing   the  95 
same  into  sections  adapted  to  A'ibrate  sub- 

stantially independently  of  each  other,  sub- 
stantially as  set  forth. 

This  specification  signed   and  witnessed 
this  8th  day  of  June  1908. 

THOS.  A.  EDISON. 
Witnesses : 

Frank  L.  Dyer, 
Frank  D.  LEAAas. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 
Washington,  D.  C." 
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To  all  tchom  it  may  concern: 
Be  it  known  that  I,  Chables  L.  Hibbaed, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  East  Orange,  in  the  county  of  Essex 

5  and  State  of  New  Jersey,  have  made  a  cer- 
tain new  and  useful  Invention  in  Phono- 

grai^hs,  of  which  the  following  is  a  de- 
scription. 
My  invention  relates  to  phonographs,  and 

10  more  particularly  to  that  type  of  phono- 
graph in  which  the  use  of  an  end  gate  is 

dispensed  with. 
The  principal  object  of  my  invention  is 

the  provision  of  novel  and  efficient  means 
15  for  supporting  the  mandrel  of  a  phono- 

graph Avith  sufficient  rigidity  without  the 
use  of  an  end  gate.  In  conformity  with 
this  object,  a  rigid  stationary  tube  is  sup- 

ported outside  the  mandrel  of  the  phono- 
20  graph  and  extends  therethrough,  the  man- 

drel being  rotatably  supported  upon  the  pe- 
riphery of  said  tube,  while  at  the  same  time 

the  driving  shaft  to  which  power  is  applied 
to  rotate  the  mandrel  extends  through  the 

25  stationary  tube  and  is  connected  to  the  man- 
drel rigidly  or  otherwise  to  drive  the  latter 

])referably  beyond  the  outer  end  of  the  sta- 
tionary tube. 

Other  objects  of  my  invention  consist  in 
30  the  construction  of  parts  and  combinations 

of  elements,  as  will  be  hereinafter  more  par- 
ticularly described  and  pointed  out. 

Eeferring  to  the  accomi^anying  drawing, 
forming  part  of  this  specification,  the  figure 

35  represents  a  vertical  longitudinal  section 
through  the  mandrel  of  a  phonograph 

equipped  with  my  inA'ention,  certain  parts 
of  the  phonograph  being  shown  in  side  ele- 
vation. 

40  Eeferring  to  the  drawing,  the  standards  1, 
2  and  3  rise  from  the  bed  plate  4.  The 
stationary  tube  or  sleeve  5  is  supported  at 
one  end  in  standard  2,  the  set  screw  6  or 

equivalent  device  securing  it  rigidly  in  posi- 
45  tion.  The  tube  5  is  supported  only  at  the 

one  end,  as  described,  and  accordingly, 
should  be  formed  of  such  a  material  as  to 

insure  its  absolute  rigidity,  steel  being  pre- 
ferred.   The  driving  shaft  7  for  the  phono- 

50  graph  is  mounted  to  extend  through  the  tube 
5,  the  shaft  7  being  provided  adjacent  its 
left  hand  end  as  shown  in  the  drawings, 
with  a  portion  of  enlarged  diameter  8.  which 
is  adapted  to  rotate  within  the  bearing  sur- 

face 9  within  tlie  left  hand  end  of  the  tube  5.  55 

It  is,  however,  obvious  that  this  bearing  sur- 
face might  equally  well  be  provided  beyond 

the  left  hand  end  of  the  tube  5  in  the  stand- 
ard 2. 

The  mandrel  10  is  mounted  to  rotate  upon  60 
the  periphery  of  stationary  sleeve  5,  the 
mandrel  being  provided  at  its  two  ends  with 
short  bearing  surfaces  11,  12  mounted  upon 
the  perij)hery  of  the  sleeve  5.  The  bearing 
surface  12,  Avhich  is  secured  to  or  integral  65 
with  the  outer  end  of  the  mandrel  10,  has 
secured  thereto  or  integral  therewith  the 
disk  13j  within  the  center  of  which  the 
right  hand  end  of  shaft  7  is  supported, 
set  screw  14  securing  the  shaft  7  rigidly  to  70 
the  members  12,  13  and  the  mandrel  10  to 
which  the  latter  is  secured.  It  is,  however, 
obvious  that  any  connection  by  which  power 
might  be  transmitted  from  shaft  7  to  man- 

drel 10  is  sufficient  for  the  purpose.  The  75 
shaft  7  is  supported  by  its  bearing  in  bear- 

ing surface  9  and  by  its  connection  with  disk 
13  in  the  axis  of  sleeve  5,  the  diameter  of 
shaft  7  being  considerably  less  than  that  of 
the  bore  of  sleeve  5.  80 

Power  is  transmitted  to  the  driving  shaft 
of  the  phonograph  from  a  usual  motor  by 
means  of  a  belt,  neither  the  belt  nor  the 
motor  being  here  shown,  the  belt  encircling 
the  pulley  15  on  the  shaft  16  which  is  sup-  85 
ported  in  upright  1.  Shaft  16  is  axially  in 
line  with  the  left  hand  end  of  shaft  7  to 
which  it  is  adapted  to  be  connected  by  the 
clutch  17,  which  is  adapted  to  be  slid  back 

and  forth  upon  the  enlarged  diameter  7'  at  90 
the  extreme  left  of  the  driving  shaft  7. 
The  gear  18  is  also  mounted  upon  the  por- 

tion 7'  of  the  driving  shaft  7,  and  from  this 
gear  by  connections  not  shown,  the  feed 
screw  of  the  phonograph  is  driven  in  the  95 
usual  manner.  Lubricant  may  be  supplied 
to  the  various  bearing  surfaces  by  the  oil 
holes  shown. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat-  100 
ent  is  as  follows: 

1.  In  a  phonograph,  the  combination  with 
a  rotatable  mandrel,  of  a  mandrel  shaft  se- 

cured thereto  to  drive  the  same  and  ex- 
tending therethrough,  means  connecting  said  105 

mandrel  to  said  shaft  adjacent  the  outer  end 
of  the  latter,  a  stationary  sleeve  surround- 

ing said  shaft,  and  means  exterior  of  said 
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mandrel  for  siipporting  said  sleeve  and 
shaft,  said  mandrel  being  formed  with  bear- 

ing surfaces  rotatably  mounted  upon  the 
exterior  of  said  sleeve,  and  said  shaft  being 

5  of  less  diameter  than  the  bore  of  said  sleeve, 
substantially  as  described. 

2.  In  a  phonograph,  the  combination  with 
a  rotatable  mandrel,  of  a  mandrel  shaft  se- 

cured thereto  to  drive  the  same  and  extend- 
10  ing  therethrough,  means  connecting  said 

mandrel  to  said  shaft  adjacent  the  outer  end 
of  the  latter,  and  a  stationary  sleeve  sur- 

rounding said  shaft,  said  mandrel  being 
formed    with    bearing    surfaces    rotatably 

15  mounted  u^Don  the  exterior  of  said  sleeve, 
and  said  shaft  being  of  less  diameter  than 
the  bore  of  said  sleeve,  substantially  as  de- 
scribed. 

3.  In  a  phonograph,  the  combination  with 
20  a  rotatable  mandrel,  of  a  mandrel  shaft  se- 

cured thereto  to  drive  the  same  and  extend- 
ing therethrough,  means  connecting  said 

mandrel  to  said  shaft  adjacent  the  outer 
end  of  the  latter,  a  stationary  sleeve  sur- 

25  rounding  said  shaft,  and  means  exterior  of 
the  said  mandrel  for  supporting  said  sleeve 
and  shaft,  said  mandrel  being  formed  with 
short  bearing  surfaces  adjacent  its  ends  ro- 

tatably mounted  upon  the  exterior  of  said 
30  sleeve,  and  said  shaft  being  of  less  diameter 

than  the  bore  of  said  sleeve,  substantially  as 
described. 

4.  In  a  phonograph,  the  combination  with 
a  rotatable  manclrel,  of  a  mandrel  shaft  se- 

35  cured  thereto  to  drive  the  same  and  extend- 

ing therethrough,  means  connecting  said 
mandrel  to  said  shaft  adjacent  the  outer 

end  of  the  latter,  a  stationary'  sleeve  sur- 
rounding said  shaft  and  supporting  said 

mandrel  upon  the  exterior  surface  of  said  40 
sleeve,  said  sleeve  having  a  bore  of  gTeater 
diameter  than  the  diameter  of  said  shaft, 
and  means  exterior  of  said  mandrel  for  sup- 

porting said  sleeve,  said  sleeve  being  pro- 
vided with  a  bearing  surface  at  one  end  45 

thereof  witliin  which  said  shaft  is  rotatably 
mounted,  substantially  as  described. 

5.  In  a  phonograph,  the  combination  with 
a  rotatable  mandrel  having  short  bearing 
surfaces  at  the  ends  thereof,  of  a  mandrel  50 
shaft  secured  thereto  to  drive  the  same  and 
extending  therethrough,  means  connecting 
said  mandrel  to  said  shaft  adjacent  the 
outer  end  of  the  latter,  a  stationary  sleeve 
surrounding  said  shaft  and  engagecl  within  55 
said  bearing  surfaces  to  rotatably  support 
said  mandrel,  said  sleeve  having  a  bore  of 
greater  diameter  than  the  diameter  of  said 
shaft,  and  means  exterior  of  said  mandrel 
for  supporting  said  sleeve,  said  sleeve  being  60 

provided  with  a  bearinq-  surface  at  one  end 
thereof  within  which  said  shaft  is  rotatably 
mounted,  substantially  as  described. 

This   specification   signed   and   witnessed 
this  29th  day  of  July  1909. 

CHAiiLES  L.  HIBBARD. 

Witnesses : 
JoHK  M.  Canfield, 
Anna  R.  Klehm. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
"Washington,  D.  C." 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Llewellyn  Park,  West  Orange, 

5  Essex  county,  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Phonograph  Determining  Devices,  of  which 
the  following  is  a  description. 

My  invention  relates  to  determining  de- 
10  vices  for  phonogTai^hs  or  talking  machines, 

this  application  being  a  division  of  my  ap- 
plication Serial  No.  180,998,  filed  November 

13,  1903  for  apparatus  for  recording  sounds. 
The  object  of  my  invention  is  to  provide 

15  a  device  for  supporting  the  body  of  a  phono- 
graph recorder  upon  the  surface  upon  which 

a  record  is  being  made,  and  to  provide  suit- 
able means  for  adjusting  the  relative  posi- 
tion of  the  supporting  device  and  the  body 

20  of  the  recorder  while  the  machine  is  in  opera- 
tion and  the  record  surface  is  revolving. 

The  supporting  device  is  preferably  a  ball 
of  sapphire  or  other  jewel.  It  is  to  be 
understood  that  the  weight  of  the  recorder 

25  is  borne  by  this  ball  which  rides  upon  the 
surface  of  the  rotating  record  blank,  the 
depth  to  which  the  recording  stylus  may 
enter  the  surface  of  the  blank  depending 
upon  the  maximum  distance  the  stylus  may 

30  project  below  the  supporting  ball.  It  is 
important  in  recording  that  the  position  of 
the  supporting  ball  or  determining  device 
may  be  adjusted  while  the  machine  is  run- 

ning, since  the  depth  of  cut  of  the  recording 
35  stylus  may  require  adjustment  during  op- 

eration to  conform  to  the  varying  conditions 
which  may  be  met. 

In  order  that  my  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

40  company ing  drawings  forming  part  of  this 
specification,  in  which — 

Figure  1  is  a  bottom  plan  view  of  a  re- 
corder showing  the  preferred  form  of  my 

improved  determining  device.     Fig.  2  is  a 
45  sectional  view  thereof  taken  on  line  2 — 2  of 

Fig.  1.  Fig.  3  is  a  sectional  view  taken  on 
line  3 — 3  of  Fig.  2;  and  Fig.  4  is  a  front 
view  of  the  body  of  the  recorder. 

In  all  of  the  above  views,  corresponding 
50  parts  are  represented  by  the  same  reference 

characters. 
The  hollow  tube  1  which  is  connected  to 

or  is  a  continuation  of  the  usual  horn  or 

funnel  is  carried  by  the  usual  support,  not 
shown,   and  has  ears  2,  2,  between  which  55 
is  pivoted  the  head  or  barrel  3.      To  the 
latter  is  secured  the  sound  box  or  body  4  to 
the  lower  face  of  which   is  connected  the 
diaphragm  5.    Across  the  lower  face  of  the 
body  and  below  the  diaphragm  is  the  track-  60 
ing  lever  6  which  serves  as  a  support  for 
the  ball  7,  which  latter  rests  upon  a  record 
surface  shown  in  Fig.  2  as  a  section  of  a 
cylinder  and  supports  the  body,  allowing  it 
to  oscillate  about  the  pivot  between  the  ears  65 
2,   2   and   accommodate  itself  to   all   large 
irregularities  in  the  surface  of  the  blank. 
The  ball  7  is    of    a    comparatively    small 
curvature,  but  is  sufficient  to   permit  uni- 

versal adjustment  and  is  preferably  made  70 
of  a  jewel  of  which  sapphire  seems  to  be 
the  best  material,  as  it  does  not  have  any 
appreciable  effect  upon  the  record  blank; 
furthermore,   it  is  susceptible   to   taking   a 
high  polish  so  that  its  passage  over  the  rec-  75 
ord  will  not  scratch  or  otherwise  injure  the 
same. 

The  lever  G  is  connected  to  one  end  of  the 

body  4  by  means  of  a  screw  8  which  passes 
through  a  slot  9  formed  within  an  elastic  80 
extension  10  of  the  lever,  whereby  an  elastic 
connection  is  formed  so  that  the  lever,  to- 

gether with  the  ball  7,  may  be  adjusted  in 
relation  to  the  center  of  the  diaphragm  in 
a  direction  longitudinally  of  the  lever  and  85 
substantially    parallel    to    the    diaphragm. 
The   other  extremity  of  the  lever  engages 
with  the  adjusting  screw  11  passing  through 
a  threaded  opening  in  an  extension  12  on 
the  body  and  by  means  of  which  the  rela-  90 
tive  position  of  the  ball  7  and  the  body  may 
be  adjusted  when  the  machine  is  running. 

The  knife  or  recording  stylus  13  is  at- 
tached to  the  diaphragm  adjacent  to  its  cen- 

ter and  on  the  same  line  of  travel  as  the  95 

ball  7  by  means  of  a  support  or  foot  14. 
The  foot  14  is  secured  to  the  diaphragm  by 
a  suitable  cement,  such  as  melted  shellac. 
The  foot  14  may  be  connected  to  one  end 
of  an  elastic  reed  15,  the  other  end  of  which  100 
is  secured  to  a  pillar  16  formed  upon  a  con- 

tinuation of  the  body  4.     It  will  be  under- 
stood that  my  invention  is  not  limited  to  the 

exact  construction  shown,  but  that  it  com- 
prises  all   equivalent   constructions   and   is  105 

only  limited  by  the  appended  claims. 



1,046,414 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  follows : 

1.  In   a   recording   device   for   recording 
5  sound  waves,  the  combination  with  a  body, 

of  a  diaphragm  carried  thereby,  a  lever  hav- 
ing an  elastic  extension  at  one  end,  means 

securing  said  elastic  extension  to  said  body, 
a  support  carried  by  said  lever  adapted  to 

10  engage  the  record,  and  means  for  adjusting 
the  other  end  of  said  lever  relative  to  said 

body,  substantially  as  described. 
2.  In  a  recording  device  for  recording 

sound  waves,  the  combination  with  a  body, 
15  of  a  diaphragm  carried  thereby,  supporting 

means  having  an  elastic  connection  with  said 
body  and  adapted  to  engage  the  record,  and 
means  for  adjusting  the  said  supporting 
means  relative  to  said  body,  substantially  as 

20  described. 

3.  In  a  recording  device  for  recording- 
sound  waves,  the  combination  with  a  body, 
of  a  diaphragm  carried  thereby,  supporting 
means  having  an  elastic  connection  with  said 

25  bod)^  and  provided  with  a  ball  adapted  to 
engage  the  record,  and  means  for  adjusting 
the  said  supporting  means  relative  to  said 
bod}',  substantially  as  described. 

4.  In    a   recording    device   for   recording 
30  sound  waves,  the  combination  with  a  body, 

of  a  diaphragm  carried  thereby,  a  lever  hav- 
ing at  one  end  an  elastic  connection  with 

said  body,  a  support  carried  by  said  lever 
and  adapted  to  engage  the  record,  and  a 

^^  screw  mounted  in  a  threaded  opening  in  said 
body,  the  extremity  of  said  screw  engaging 
the  other  end  of  said  lever  for  adjusting  the 
position  of  the  latter  relative  to  said  body, 
substantially  as  described. 

5.  In  a  recording  device  for  recording- 
sound  waves,  the  combination  with  a  body. 

40 

of  a  diaphragm  carried  thereby,  a  lever  hav- 
ing at  one  end  an  adjustable  connection  with 

said  body,  said  connection  permitting  lon- 
gitudinal adjustment  of  said  lever,  a  sup-  45 

port  carried  by  said  lever  and  adapted  to 
engage  the  record,  and  means  for  adjusting 
the  other  end  of  said  lever  relative  to  said 

body,  substantially  as  described. 
6.  In   a   recording   device  for  recording  50 

sound  waves,  the  combination  with  a  body, 

of  a  diaphragm  carried  thereby,  a  lever  hav- 
ing at  one  end  an  adjustable  elastic  connec- 
tion with  said  body,  a  support  carried  by 

said  lever  and  adapted  to  engage  the  record,  55 
and  means  for  adjusting  the  other  end  of 
said  lever  relative  to  said  body,  substan- 

tially as  described. 
7.  In  a  recording  device  for  recording 

sound  waves,  the  combination  with  a  body,  60 
of  a  diaphragm  carried  thereby,  a  lever  hav- 

ing an  elastic  slotted  portion  at  one  end,  a 
screw  passing  through  the  slot  in  said  lever 
for  securing  the  latter  to  said  body,  a  sup- 

port carried  by  said  lever  and  adapted  to  en-  65 
gage  the  record,  and  means  for  adjusting  the 
other  end  of  said  lever  relative  to  said  body. 

8.  In  a  de-\dce  for  recording  sound  waves, 
the  combination  with  a  body,  of  a  dia- 

phrag-m  carried  thereby,  a  stylus  connected  '^^ 
with  said  diaphragm,  and  suppoi'ting  means 
adapted  to  engage  the  record  and  having  an 
adjustable  connection  with  said  body,  said 
connection  permitting  adjustment  of  said 

supi^orting  means  substantially  parallel  to  ̂^ 
the  diaphragm,  substantially  as  described. 

This  specification   signed   and  witnessed 
this  31st  day  of  May  1910. "THOS.  A.  EDISON. 

Witnesses : 
Dyek  Smith, 

John  M.  Canfield. 

Copies  cl  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

"Washington,  D.  C." 

■  Commissioner  of  Patents. 
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UNITED  STATES  PATENT  OFFICE. 
JACOB  B.  MOSES,  OF  DALLAS,  TEXAS. 

SOUND-RECORD  TABLET. 

Specification  of  letters  Patent. Patented  Dec.  3, 1913. 1,046,418. 
Original  application  filed  August  7,  1909,  Serial  JNo.  511,804.     Divided  and  this  application  filed  November 

22,  1909.     Serial  No.  529,370. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jacob  B.  Moses,  a 

citizen  of  the  United  States,  residing  at  Dal- 
las, in  the  county  of  Dallas  and  State  of 

5  Texas,  have  invented  a  new  and  useful 
Sound-Eecord  Tablet,  of  which  the  follow- 

ing is  a  specification. 
This  invention  has  reference  to  improve- 

ments in   sound   record  tablets   and   is   de- 
10  signed  to  provide  a  sound  record  tablet  in 

which  the  soiind  grooves  may  be  in  the  form 
of  a  volute  and  m  which  space  for  a  label 
is  provided  without  interfering  with  the  ex- 

tension of  the  volute  groove  close  to  the  cen- 
15  ter  of  the  tablet. 

In  accordance  with  the  present  invention 
the  tablet  is  made  substantially  square,  that 
is  either  with  right  angle  corners  or  with 
rounded  or  cut-off  corners  while  the  record 

20  feceiAdng  surface  on  either  one  or  both  faces 
of  the  tablet,  which  latter  is  made  thin  and 
flat,  is  so  disposed  that  all  the  space  within 
a  circle  nearly  or  quite  reaching  the  sides 
of  the  tablet  may  be  utilized  for  the  sound 

25  record  groove  while  the  label  may  be  applied 
to  or  produced  in  the  spaces  between  the 
outer  edges  of  the  sound  record  zone  and  the 
comers  of  the  tablet.  Such  a  tablet  cannot 
roll  when  set  on   edffe  and   the  labels  are 

30  more  readily  observable  than  when  located 
within  the  inner  turn  of  the  sound  record 
groove.  The  inner  turns  of  the  record 
groove  may  approach  much  closer  to  the  axis 
of  rotation  of  the  tablet  than  is  possible  with 

35  the  form  of  soimd  record  tablet  where  the 
label  is  interior  to  the  sound  record  groove 
zone.  Such  a  form  of  sound  record  tablet 

is  especially  adapted  to  be  lodged  in  a  suit- 
able case   or  cabinet  or  other  holder,  said 

40  fnblets  may  be  brought  into  close  and  paral- 
lel relation  and  by  being  arransed  in  spread 

count  order  the  labels  are  readily  visible  at 
all  times  maldncr  it  unnecessarv  to  remoA^e 
the  tablets  in  order  to  observe  the  labels. 

45  The  invention  will  be  best  imderstood 
from  a  consideration  of  the  following  detail 
description  taken  in  connection  with  the 
accompanving  drawincs  forminfr  a  part  of 
this  specification,  in  which  drawings, 

50  Figure  1  is  a  face  view  of  a  square  sound 
record  tablet  made  in  accordance  with  the 
present  invention  showing  the  corners  of 
right  angle  shape.  Fig.  2  is  a  similar  view 
showing  the  corners  rounded.     Fig.  3  is  a 

55  detail  section  through  a  portion  of  a  tablet 

of  one  form.  Fig.  4  is  a  detail  section 
through  a  portion  of  a  tablet  of  other  con- 

struction than  that  shown  in  Fig.  3. 
Referring  to  the  drawings,  there  is  shown 

a  tablet  1  which  is  square  in  outline  and  is  60 
provided  on  one  or  both  surfaces  with  a 
circular  zene  2  designed  to  receive  the  sound 
record  groove  in  the  form  of  a  spiral  or 

volute,  and  preferabh'  of  the  gramophone 
type.  This  tablet  niay  be  made  in  any  of  65 
the  many  ways  now  Icnown  in  the  art  so  far 
as  the  composition  of  the  tablet  and  the  pro- 

duction of  the  sound  record  groove  is  con- 
cerned. The  tablet  may  be  made  of  si)lid 

or  homogeneous  sound  rec<!rd  receiving  ma-  70 
terial  such  as  is  commonly  used  for  the  cir- 

cular type  of  .sound  record  tablet,  or  any  of 
the  known  forms  of  composite  tablets  may 
be  employed.  In  the  structures  shown  in 
Figs.  1  and  2  it  is  to  be  observed  that  the  75 
sound  record  receiving  zone  2  is  of  less  diam- 

eter than  the  distance  between  opposite  sides 
of  the  tablet,  but  it  will  be  understood  that 
this  zone  may  reach  entirely  to  the  sides  of 
the  tablet  if  so  desired.  The  tablet  is  pro-  80 
vided  with  a  label  3  which  may  be  in  the 
form  of  a  paper  sheet  equal  in  size  to  the 
tablet  with  the  center  punched  out  con- 

formable to  the  sound  record  receiving  zone 
2.  but  when  this  zone  reaches  the  opposite  85 
edges  of  the  tablet  then  the  label  sections 
will  simply  fill  the  comers  of  the  tablet, 
however  since  it  is  customaiy  to  extend  the 
record  material  somewhat  beyond  the  outer 
turns  of  the  sound  record  groove,  it  is  90 
usually  preferable  to  make  the  sound  record 
receiving  zone  of  somewhat  less  diameter 
than  the  distance  between  opposite  sides  of 
the  tablet.  The  label  or  labels  may  be  ap- 

plied to  the  tablet  when  the  latter  is  im-  95 
pressed  with  the  sound  record  groove  in  the 
usual  manner  so  that  the  labels  become  em- 

bedded in  the  material  of  the  tablet  and 
therefore  are  anchored  therein  and  flush 
with  the  surface  of  the  tablet.  The  labels  100 
will  usually  have  the  titles  imprinted  there- 

on and  may  al.so  be  provided  with  suitable 
snaces  for  filling  in  mmibers  and  locations 
either  in  pencil  or  ink  as  the  owner  may  de- 

sire. 10^ 
In  Fig.  1  the  tablet  is  shown  as  square 

with  right  angle  corners.  In  Fig.  2  the  tab- 
let is  shown  as  provided  with  slightly  round- 
ed corners  and  this  may  be  taken  as  indica- 

tive of  any  shape  comers  other  than  right  ̂ l*' 
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angle.  Whatever  the  special  form  of  the 
tablet  may  be,  it  is  evident  that  generally 
the  tablet  is  of  square  shape  and  the  term 

"  square  "  is  to  be  understood  as  indicating 
5  a  tablet  where  the  corners  are  right  angles 

or  where  the  corners  are  rounded  or  other- 
wise shaped. 

It  is  feasible  to  form  a  tablet  with  a  fibrous 

body  and  appl}'^  the  record  receiving  material 
10  in  a  circular  zone  such  as  indicated  in  Figs. 

1  and  2  and  the  record  groove  will  be  im- 
pressed in  this  zone.  Of  course  it  will  be 

understood  that  both  sides  of  the  tablet  may 

be  treated  alike  and  record  grooA'es  may  be 
15  impressed  in  both  sides  at  once  thus  pro- 

ducing a  double  faced  tablet  like  those  com- 
mercially produced  except  that  tlie  body  of 

the  tablet  is  of  square  contour  instead  of 
round  contour. 

20       In  Fig.  3  the  body  of  the  tablet  is  as- 
sumed to  be  made  of  homogeneous  material 

with  the  label  3  embedded  therein  at  the  ex- 
terior of  the  sound  groove  receiving  zone. 

In  Fig.  4  the  body  of  the  tablet  is  assumed 
25  to  be  made  of  some  fibrous  material  with  a 

film  of  record  material  applied  to  each  face 
thereof  to  form  the  sound  record  receiving 
zone  2  and  the  label  3  is  also  applied  to  the 
body  or  under-structure  of  the  tablet,  the 

30  whole  being  united  into  one  tablet  under 
heat  and  pressure  when  the  record  groove  is 
formed  in  the  record  receiving  surface  from 
a  suitable  matrix. 

By  placing  the  labels  at  the  corners  of  the 
35  tablets  instead  of  at  the  centers  thereof,  the 

titles  of  both  sides  of  a  double  faced  tablet 

may  be  displayed  on  each  face  so  that  the 

owner  or  user  maj'^  see  at  a  glance  and  with- 
out  the   necessity    of   reversing   the   tablet 

40  what  the  titles  of  both  selections  are  and 
both  titles  may  be  produced  upon  each  side 
of  the  tablet,  and  if  desired  at  the  four  cor- 

ners. Two  corners  may  be  used  for  the  two 
titles  of  a  double  faced  record  and  the  other 

45  two  corners  may  be  used  for  advertising  pur- 
poses or  for  such  information  as  may  be 

found  desirable.  Since  there  is  no  label 
about  the  axis  of  rotation  of  the  tablet  the 

sound  record  grooA^^e  may  be  carried  as  close 
50  to  the  axis  of  rotation  as  may  be  found  feas- 

ible and  the  closeness  of  approach  of  the 
inner  turn  of  the  record  groove  is  not  at  all 
limited  by  the  necessity  of  reserving  space 
for  a  label. 

55  The  square  form  of  tablet  cannot  roll  if 
accidentally  placed  on  edge  or  if  purposely 
stored  on  edge  and  for  any  reason  the  sup- 

port be  inclined.  A  circular  tablet  will  read- 
ily roll  doAvn  an  incline  and  is  often  broken 

or  marred  by  so  rolling.     Furthermore  the  60 
square  tablet  may  be  laid  flat  upon  a  sup- 

port and  then  moved  to  spread  count  posi- 
tion when  the  labels  are  readily  observable 

and  the  tablet  will  maintain  such  position 
indefinitely.     The  square  tablet  will  occupy  65 
no  more  space  than  a  circular  tablet  and  in 
view  of  the  increased  record  receiving  sur- 

face a  longer  i-ecord  may  be  produced  upon 
a  square  tablet  than  can  be  produced  upon  a 
circular  tablet.     Another  advantage  of  the  70 
square  record  plate  over  one  that  is  circular 
or  of  oblong  contour  is  that  it  can  be  placed 
on  the  disk  of  the  graphophone  and  taken 
off  while  the  latter  is  in  full  motion,  and 
this  to  users  of  a  graphophone  Avill  prove  a  75 
great  convenience.    A^Tiere  the  round  record 
plate  is  used  it  is  absolutely  necessary  to  stop 
the  disk  of  the  graphophone  from  rotating 
before  the  record  can  be  removed.    It  is  also 
more  or  less  difficult  to  position  a  round  80 
record    on  the   disk  while  in   motion.     To 

stop   the   graphophone   and   start  it   again 
means  a  loss  of  time  of  from  tliirty  to  forty- 
five  seconds,  as  it  takes  that  length  of  time 
for  the  disk  to  attain  the  proper  speed,  and  85 
the  result  is   an   unnecessaiy  loss   of  time 
which  can  be  avoided  by  employing  a  square 
record. 

To  place  a  square  record  on  the  disk  of 
the  machine  is  a  simple  procedure,  as  there  90 
Avill  be  no  trouble  to  gage  the  position  of 
the  record  relatively  to  the  stem  at  the  cen- 

ter of  the  disk.    To  remove  the  record,  it  is 
only  necessary  to  hold  a  finger,  preferably 
the  thumb,  somewhere  Avithin  the  arc  of  the  95 
circle  described  by  the  points  of  the  plate, 
and  this  of  course  Avill  check  its  movement, 
and  then  it  will  be  only  necessary  to  take 
the  corner  betAveen  the  thumb  and  finger  and 
raise  it  from  the  disk,  and  this  can  readily  100 
be  done  while  the  disk  is  in  full  motion. 

This  application  is  a  division  of  applica- 
tion Serial  Number  511,80J:,  filed  by  me  on 

Aiigust  7,  1909,  for  improvements  in  sound 
record  tablets  and  holder.  105 
What  is  claimed  is: 
A  record  for  graphophones,  consisting  of 

a  square  block  of  fibrous  material,  both  faces 
of  Avhich  are  formed  with  record  receiving 
depressions   and    disks   of   record    material  110 
seated  in  said  depressions. 

In  testimony  that  I  claim  the  foregoing 

as  my  own,  I  haA^e  hereto  affixed  my  sig- 
nature in  the  presence  of  two  witnesses. 

JACOB  B.  MOSES. 
Witnesses : 

J.  T.  Matfield, 
F.  W.  SCHAUB. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
ALEX  riSCHER,  OF  KENSINGTON",  LONDON,  ENGLAND. 

SOUND  CONDUIT  AND  AMPLIFYING  DEVICE. 

1,046,454. Specification  of  letters  Patent.  Patented  Dec.  10, 1913. 
Application  filed  July  24,  1911.     Serial  No.  640,259. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alex  Fischer,  a 

subject  of  the  King  of  England,  residing  at 
8  Maelise  road,  Kensington,  London, 

5  England,  have  invented  certain  new  and 
useful  Improvements  in  Sound  Conduits 
and  Amplifying  Devices ;  and  I  do  hereby 
declare  the  following  to  be  a  full,  clear, 
and  exact  description  of  the  invention,  such 

10  as  will  enable  others  skilled  in  the  art  to 
which  it  appertains  to  make  and  use  the 
same. 

This  invention  relates  to  sound  conduits 
and  amplifying  devices  and  refers  to  that 

15  class  of  such  conduits  and  amplifying  de- 
vices as  are  constructed  with  reflecting  sur- 
faces after  the  manner  described  in  my  ap- 

plication for  Letters  Patent  Serial  Number 
555776,  filed  April  16,  1910,  and  more  par- 

20  ticularly  to  those  in  which  no  sectional  area 
at  right  angles  to  the  reflector  is  less  than 
the  area  of  the  smaller  tube,  or  in  the  case 
of  circular  tubes  the  vertical  distance  from 
the  reflecting  surface  to  the  inner  angular 

25  point  where  the  two  tubes  join  is  approxi- 
mately equal  to  the  diameter  of  the  smaller 

tube. 

In  applying  the  principle  of  my  former 
af  oi'esaid  patent  application  to  certain  cases, 

30  in  adapting  it  for  instance  to  the  receivers 

and  transmitters  of  telephones,  to  speaking- 
tubes,  as  well  as  to  sound  conduits  of  talk- 

ing machines,  certain  phenomena  became  ap- 
parent.    It    was    observed    that    when    two 

35  tubes  or  sound  conduits  met  at  an  angle  and 
a  reflector  was  provided,  as  described  in  the 
aforesaid  application,  if  the  reflector  was 
only  of  sufficient  size  to  include  on  its  sur- 

face the  projection  of  the  smaller  tube  the 
40  sound  waves  were  too  much  confined,  while 

on  the  other  hand  if  the  reflector  was  of 
sufficient  size  to  include  on  its  surface  the 

projection  ot  the  larger  tube,  the  sound 
waves  were  allowed   to  spread  out  to  an 

45  undesirable  extent,  and  in  each  case  the  re- 
sult was  not  so  perfect  as  it  can  be  made  by 

carrying  into  efl'ect  the  principle  of  my  pres- ent invention. 

According  to   the   present   invention,  in 
50  place  of  making  the  reflector  of  sufficient 

size  to  include  only  the  projection  of  the 
smaller  tube  or  large  enough  to  include  that 
of  the  larger  tube  I  make  it  intermediate 
in  size.     Then,  supposing  we  have  the  tubes 

55  which  are  to  be  used  as  sound  conduits  and 
one   of  these  tubes   has   a   diameter  of   x 

millimeters,  while  the  other  has  a  diameter 
of  (a?-|-2j/)  mm.  When  these  are  connected 
together  at  a  certain  angle  and  a  reflector 
is  provided  the  projection  of  the  smaller  60 
tube  on  the  plane  of  the  reflector  is  an 
ellipse  with  a  minor  axis  x  mm.  in  length. 
Again  the  projection  of  the  larger  tube  on 
the  same  plane  would  give  an  ellipse  with  a 
minor  axis  of  (a?+2y)  mm.  65 

According  to  my  present  invention  I  select 
for  the  minor  axis  a  length  intermediate  be- 
tweenthe  two,  say  {x-\-y)  mm.  This  con- 

struction enables  the  waves  to  spread  to  a 
certain  extent  without  giving  them  too  much  70 
freedom,  and  produces  surprisingly  good 
results.  It  will  be  understood  that  the 
major  axis  of  the  ellipse  and  the  general 
dimensions  of  the  reflecting  surface  are 
correspondingly  and  suitably  proportioned,  75 
and  the  end  portions  of  the  reflector,  that  is 
the  portions  representing  the  amounts  by 
which  the  reflector  exceeds  toward  the  ends 
the  ellipse  forming  the  projection  of  the 
smaller  tube,  may  be  adjacent  to  one  of  the  80 
tubes  or  part  may  be  adjacent  to  each  of 
these  tubes.  These  portions  may  be  formed 
of  one  or  more  small  plane  reflectors  set  at 
suitable  angles  to  catch  and  reflect  the 
si^reading  waves,  or,  especially  in  the  case  85 
of  the  larger  tube,  the  auxiliary  reflector 

may  be  curved  in  one  direction  s"o  that  the spreading  waves  impinging  at  slightly  vary- 
ing angles,  due  to  their  having  emerged 

from  the  smaller  tube,  may  nevertheless  be  90 
reflected  straight  along  the  larger  tube. 
And  in  order  that  this  invention  may  be  bet- 

ter understood,  I  will  now  proceed  to  de- 
scribe the  same  with  reference  to  the  draw- 

ing accompanying  this  specification,  which  95 
shows  by  way  of  example  two  methods  of 
carrying  my  invention  into  effect. 

Figiu-e  1  is  a  side  elevation  of  the  junction 
of  two  sound  conducting  tubes.    Fig.  2  is  a 
back  elevation  of  same.     Fig.  3  is  a  similar  lOC 
vieAv  to  Fig.  1  of  another  form.    Fig.  4  is  a 
similar  view  to  Fig.  2. 
The  same  letters  of  reference  are  em- 

ployed to  denote  the  same  parts  in  all  the 
views.  105 

a  is  the  smaller  tube  the  diameter  of  which 
is  X  mm. 

h  is  the  larger  tube  the  diameter  of  which 
is  x-\-^y  mm. 

G  is  the  reflecting  surface  which  is  dis-  llO 
posed  so  as  to  be  equally  inclined  to  the  axis 
of  each  of  the  tubes  a  and  h  after  the  manner 
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described    in    my    application    above    men- 
tioned. 

It  will  be  obserA^ed  that  the  minor  axis  of 
the  reflector  e  is  of  such  size  that  it  comes 

5  between  the  diameters  of  the  smaller  and 

larger  tubes  that  is  between  x  and  {x-\-'^y) 
mm.  in  this  case  about  (a?+y)  mm.  As  the 
diameter  of  the  larger  tube  is  (a?-]-2y)  mm. 
and  the  minor  axis  of  the  reflector  is  only 

10  x-\-y  it  is  clear  that  the  surface  of  the  larger 
tube  must  be  curA^ed  inward  somewhat  in  the 
neighborhood  of  the  reflector  in  order  to 
make  a  proper  joint,  and  this  ma}^  be  done 
by   cutting   one   or    more   small    V-shaped 

15  pieces  out  of  the  larger  tube  Avhere  the  joint 
is  to  be  effected  and  bending  the  ends  in  so 
that  a  suitable  joint  is  made  with  the  ellipti- 

cal section  in  the  neighborhood  of  the  minor 
axis,  or  the  same  result  may  be  obtained  by 

20  spinning  or  stamping  up  the  metal.  The 
reflector  c  may  be  carried  right  back  so  that 
the  elliptical  section  is  complete  or  it  may 
be  turned  down  as  shown  at  /  which  pre- 
A^ents  the  sound  from  spreading  backward. 

25  AVhen  the  device  is  in  use  the  sound  pass- 
ing up  the  smaller  tube  a  after  leaving  such 

tube  tends  to  spread  outward.  The  size  of 
the  reflector  c  is  calculated  so  as  to  be  just 
sufficient  to   receive  the   impinging   sound 

30  waves  and  to  reflect  them  along  the  con- 
duit l>  without  there  being  any  tendency  for 

the  sound  waves  to  be  comj^ressed  at  the 
bend. 

In  some  cases  I  prefer  to  make  the  con- 
35  struction  such  that  a  small  extra  plane  re- 

flector /  shoAvn  dotted  at  Fig.  1  is  placed 
between  the  reflector  c  and  the  top  of  the 
tube  6.  The  object  of  this  construction  is 
that  the  waves  or  a  portion  of  the  waves 

40  which  are  jDroceeding  up  the  right  hand 
side  of  the  tube  a  into  the  tube  &  not  being 
confined  by  any  walls  tend  to  spread  and 
therefore  it  is  necessary  to  provide  an  ex- 

tended .surface  for  them  to  impinge  upon 
45  which  surface  must  be  at  a  suitable  angle 

for  reflecting  them  along  the  tube  h. 
Referring  to  the  modified  form  shown  at 

Figs.  3  and  4  in  this  case  the  general  con- 
struction is  the  same,  but  in  place  of  pro- 

50  viding  a  plane  reflector  at  /,  I  extend  the 
main  reflector  c  so  as  to  foi^m  a  curved  re- 

flecting portion  K  substantially  as  shoAvn  in 
the  drawing. 

It  will  be  understood  that  I  may  apply  the 
55  principle  of  this  invention  to  bends  of  all 

kinds  of  sound  conduits,  for  instance  to 
transmitters  of  telephones,  to  megaphones, 
to  speaking  tubes,  ear  trumpets,  sound  con- 

duits of  talking  machines  and  to  all  classes 
60  of  musical   and   acoustic   instruments,   and 

that  the  methods  of  carrying  out  the  inven- 
tion may  be  varied  to  suit  requirements  of 

particular  cases. 
What  I  claim  as  my  invention  and  desire 

to  secure  by  Letters  Patent  of  the  United  65 
States  of  America  is : — 

1.  A  sound  conduit  or  amplifying  device 

comprising  two  tubes  of  different  cross  sec- 
tional areas  meeting  at  an  angle  and  a  plane 

reflecting  surface  located  at  the  junction  of  70 
the  tubes  and  equally  inclined  to  the  axes  of 
the  two  tubes  and  in  which  no  sectional  area 

at  right  angles  to  the  reflector  is  less  than 
the  area  of  the  smaller  tube,  said  reflecting 

surface  being  of  such  area  that  if  the  dimen-  75 
sion  of  the  small  tube  at  right  angles  to  the 
plane  passing  through  the  axes  of  the  two 
tubes  be  x  and  the  corresponding  dimension 

of  the  large  tube  be  y  then  the  correspond- 
ing dimension  of  the  plane  reflecting  surface  80 

shall  be  intermediate  betAveen  x  and  y. 
2.  A  sound  conduit  or  amplifying  device 

comprising  two  circular  tubes  of  different 
diameters  meeting  at  an  angle  and  a  plane 
reflecting  surface  located  at  the  junction  of  85 
the  tubes  and  equally  inclined  to  the  axis  of 
each  tube  and  in  which  the  vertical  distance 

from  the  reflecting  surface  to  the  inner  an- 
gular  point   where   the   two   tubes   join   is 

approximately  equal  to  the  diameter  of  the  9o 
smaller  tube,  said  reflecting  surface  being  of 
such  area  that  the  minor  axis  of  the  figure 

formed  by  the  reflecting  surface  is  inter- 
mediate in  length  between  the  diameters  of 

the  smaller  and  larger  tubes  for  the  purpose  95 
set  forth. 

3.  A  sound  conduit  or  amplifying  device, 

comprising  two  tubes  of  different  cross  sec- 
tional areas  meeting  at  an  angle  and  a  re- 

flecting surface  located  at  the  junction  of  the  100 
tubes  and  equally  inclined  to  the  axes  of  the 
two  tubes  and  in  which  no  sectional  area  at 

right  angles  to  the  reflector  is  less  than  the 
area  of  the  smaller  tube,  said  reflecting  sur- 

face being  of  such  area  that  if  the  dimen-  105 
sion  of  the  small  tube  at  right  angles  to  the 
plane  passing  through  the  axes  of  the  two 
tubes  be  x  and  the  corresponding  dimension 

of  the  large  tube  be  y,  then  the  correspond- 
ing dimension  of  the  reflecting  surface  shall  HO 

be  intermediate  between  x  and  y,  said  re- 
flector having  a  relatively  small  reflecting 

surface  set  at  an  angle  to  it  at  that  end  next 
the  larger  tube. 

In  testimony  whereof,  I  affix  my  signa-  115 
ture,  in  presence  of  two  witnesses. 

ALEX  FISCHER. 
Witnesses : 

LrLY   SiMMONDS, 
A.  E.  ViDAL. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
CORNELIUS  LEONHARD  ROTHEUDT,  OF  WALHEIM,  NEAR  AAOHEN,  GERMANY. 

GRAMOPHONE-RECORD. 

1,046,650. Specification  of  Letters  Patent.  Patented  DeC.  10, 1913. 

Application  filed  December  26,  1911.     Serial  No.  667,896. 

To  all  whom  it  may  concern: 
Be  it  laiown  that  I,  Cornelius  Leonhaed 

EoTHETJDT,  a  subject  of  the  Emperor  of  Ger- 
many, residing  at  Walheim,  near  Aachen, 

5  Germany,  have  invented  certain  Improve- 
ments in  Gramophone-Kecorcls,  of  which  the 

following  is  a  specification. 
When  it  is  desired  to  play  a  gramophone 

record  several  times  in  succession,  the  stylus 
10  must  each  time  be  lifted  and  transferi-ed 

from  one  end  of  the  record  groove  to  the 
other,  the  play  being  meanwhile  interrupted. 
This  is  of  great  disadvantage  particularly 
when  marches  and  dances  are  to  be  repeated 

15  which  repetition  ought  to  be  obtained  Avith- 
out  noticeable  interruption  in  the  play. 
This  drawback  is  remedied  by  the  present 
invention  according  to  which  the  groove  of 
a  gramophone  disk  is  made  endless,  the  ends 

20  of  the  record  groove  being  joined  by  a  re- 
turn groove  carried  in  a  parabolic  cui've 

across  the  turns  of  said  record  groove.  The 
direction  of  the  curve  is  naturally  depend- 

ent upon  the  direction  in  which  the  disk 
25  turns  and  its  form  should  be  such  as  to 

guide  the  stylus  with  as  little  resistance  as 
possible.  Having  once  been  started  in  the 
direction  of  the  return  groove,  the  stylus 
is  easily  guided  through  the  same,  and  the 

30  part  of  the  groove  which  crosses  the  turns 
of  the  record  groove  can  therefore  be  nar- 

rowed sufficiently  for  preventing  it  having 
a  detrimental  effect  on  the  record.    The  in- 

terruption caused   to  the  music   while  the 
stylus    passes    through    the    return-groove  35 
will  hardly  be  noticeable. 
The  invention  is  illustrated  by  way  of 

example  in  the  accompanying  drawing  by  a 
plan  of  the  improved  gramophone  disk. 

In    said    drawings    a   is  the  disk  and  h  40 
the  spiral  groove  which  contains  the  record. 
The  ends  of  the  groove  h  are  joined  by  the 
return  groove  c  which  is  carried  in  a  para- 

bolic curve  across  the  turns  of  the  groove  h. 
The  record  is  started  in  the  ordinary  man-  45 

ner,  and  the  stylus  is  automatically  returned 
by  the  groove  c  to  the  starting  end  of  the 
groove  h  so  as  to  repeat  the  piece  as  long 
as  the  disk  is  kept  in  motion. 

I  claim  :^  50 
1.  A  gramophone  disk  comprising  a  re- 

turn groove  carried  across  the  turns  of  the 
record  groove  and  connecting  the  ends  of 
the  latter  so  as  to  return  the  stylus  auto- 

matically to  its  starting  position,  substan-  55 
tially  as  set  forth. 

2.  A  gramophone  disk  comprising  a  re- 
tui-n  groove  carried  in  a  parabolic  curve 
across  the  turns  of  the  record  groove  and 
connecting  the  ends  of  the  latter  so  as  to  60 
return  the  stylus  automatically  to  its  start- 

ing position,  substantially  as  set  forth. 
CORNELIUS  lEONHARD  ROTHEUDT 

Witnesses : 
Louis  Vandoet, 
Theeese  Theanberend. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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COLUMBIA  PLANOGHAPM    CO.,  WASHINGTON.  D.  C. 



UNITED  STATES  PATENT  OFFICE. 

CHARLES  P.  CARTER,  OF  KINGSTON",  NEW  YORK,  ASSIGNOR,  BY  MESNE  ASSIGNMENTS, 
TO  THOMAS  A.  EDISON,  INCORPORATED,  OE  WEST  ORANGE,  NEW  JERSEY,  A  COR- 

PORATION OF  NEW  JERSEY. 

TALKING-MACHINE. 

1,047,497. Specification  of  letters  Patent.  Patented  Dec.  17, 1913. 

Application  filed  March  1,  1909.     Serial  No.  480.958. 

To  nii  wJiom  it  may  concern: 
Be  it  known  that  I,  Charles  P.  Carter, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Kingston,  in  the  county  of  Ulster 

5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Talk- 

ing-Machines, of  which  the  following  is  a 
description. 
My  invention  relates  to  imi^rovements  in 

10  the  sound  re]:)roducing  mechanism  of  talking 
machines,  and  particularly  to  the  stylus  and 
mounting  therefor. 

It  consists  broadly  in  a  single  stylus 
adapted    to    track    two    diiferent    kinds    of 

15  record  grooves,  as  for  example,  record 
grooves  having  100  threads  per  inch  and 

record  grooves  having  200  thi'eads  ])er  inch, 
as  the  gTOoves  upon  the  so-called  two-minute 
and  four-minute  cylindrical  sound  records. 

20  This  is  accomplished  by  forming  the  stylus 
of  different  contours  in  planes  at  right  an- 

gles to  each  other,  so  that  the  stylus  as 
viewed  in  one  direction  is  narrower  than 
when  viewed  in  the  direction  at  right  angles 

25  thereto.  A  cross  section  of  the  stylus  in 
one  direction  is  of  suitable  size  and  form 
for  tracking  the  200  thread  record  grooves, 
for  example,  and  its  cross  section  in  the 
other  direction  is  of  suitable  size  and  form 

30  for  tracking  a  record  groove  of  different 
size  and  shape,  as  for  example  a  100  thread 
record  groove.  The  stylus  is  mounted  by 
any  suitable  means,  which  can  be  shifted 
through  an  angle  preferably  of  90  degrees, 

35  to  ])ermit  the  stylus  to  be  used  in  a  single 
reproducer  comprising  preferably  a  single 
diaphragm,  a  single  floating  weight,  and  a 
single  stylus  lever  upon  one  end  of  which  is 
mounted    a    holder    for    the    stylus.    This 

40  holder  is  rotatably  mounted  upon  the  lever. 
Upon  moving  the  holder  through  an  angle 
of  90  degrees,  the  stylus  will  be  rotated  to 
present  a  contour  suitable  for  engaging  a 
record  groove  having  a  different  number  of 

45  threads  per  inch  from  the  record  gi-oove 
with  which  the  stylus  was  adapted  to  coact 
before  the  rotation. 

In  order  that  the  invention  ma^'  be  more 
fully  understood,  reference  is  made  to  the 

50  accompanying  drawings  of  which — 
Figure  1  is  a  central  vertical  section  of  a 

phonograph  reproducer  provided  with  and 
embodying  my  invention.  Fig.  2  is  a  bot- 

tom plan  view  of  the  same.     Fig.  3  is  an 

enlarged  vertical  section  through  the  stylus  55 
lever,  the  stylus  being  shown  in  side  eleva- 

tion.    Fig.  4  is  a  bottom  plan  view  of  the 
same,   and   Fig.   5   is   an   end   view   of  the 
same. 

In  all  of  the  views,  the  same  reference  60 
characters  will  be  used  to  denote  correspond- 

ing parts. 
The  reproducer  shown  comprises  a  sound 

box  body  1  of  the  usual  form  and  a  dia- 
phragm 2  secured  therein  in  the  usual  man-  65 

ner.  The  floating  weight  3  is  pivoted  at  4 
to  the  body  of  the  reproducer,  as  shown,  or 
in  an.y  desired  and  usual  manner.  Stylus 
lever  5  is  pivotally  secured  at  6  to  lugs  7 
depending  from  floating  weight  3.  One  end  70 
of  lever  5  is  connected  to  the  center  of  dia- 
):)hragm  2  by  link  8  in  the  usual  manner. 
Stylus  holder  9  is  rotatablv  mounted  within 
the  end  of  lever  5  opposite  to  link  8  in  any 
suitable  manner.  In  the  construction  shown,  75 
stylus  holder  9  is  rotatably  mounted  within 
an  opening  formed  in  the  enlarged  end  por- 

tion 10  of  lever  5,  stylus  11  being  secured 
centrally  within  holder  9  and  extending  be- 

low the  same.  A  lever  12  is  secured  to  or  80 
formed  integral  with  holder  9.  Preferably, 
lever  12  is  mounted  within  a  recess  in  the 
lower  surface  of  enlarged  portion  10  of  lever 
5,  so  that  the  lower  face  of  lever  12  is  flush 
with  the  lower  surface  of  lever  5.  Shoul-  85 
ders  13,  13  are  formed  upon  lever  12  as 
shown,  to  abut  against  the  ends  of  the  re- 

cess in  lever  5  in  which  member  12  is  seated 

to  limit  the  rotation  of  st3-lus  holder  9  in 
each  direction,  shoulders  13,  13  being  pref-  90 
erably  so  placed  as  to  limit  the  rotation  of 
the  stjdus  holder  to  one  of  approximately  an 
angle  of  90  degrees. 

Stylus  11  may  be  of  any  suitable  material, 
such  as  sapphire,  and  is  secured  as  by  ce-  95 
ment  within  the  holder  9.    The  stylus  when 
viewed  in  one  direction  presents  a  compara- 

tively broad  tracking  surface,  as  in  Fig.  3, 

and  when  A'ieAved  at  right  angles  thereto,  the 
stylus    presents    a    comparatively    narrow  100 
tracking  surface,  as  shown  in  Fig.  5,  which 
is  a  view  of  the  stylus  at  right  angles  to  the 
face  thereof  shown  in  Fig.  3.     The  stylus 
shown  in  Figs.  3  and  5  is  in  position  for 

tracking  a  200  thread  record  gi-oove,  and  if  105 
handle  12  be  turned  through  an  angle  of  90 
degrees,  the  broad  face  of  the  stylus  shown 
in  Fig.  3  will  be  moved  into  the  position  at 
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right  angles  thereto  shown  in  Fig.  5,  to 
track  a  100  thread  record  groove.  The 
stylus  11  may  conveniently  be  shaped  by 
first  grinding  to  the  shape  shown  in  Fig.  3, 

5  and  then  grinding  off  the  same  on  opposite 
sides  to  form  the  narrow  point  shown  in 

Fig.  5,  the  sapphire  then  being  highly  pol- 
ished. After  stylus  holder  9  is  positioned 

Avithin  stylus  lever  5,  it  maj^  be  peened  Avith- 
10  in  the  same  as  shown  at  9'  to  rotatably  hold 

the  same  within  the  stylus  lever,  or  the 
stylus  holder  9  may  be  rotatably  mounted 
within  the  stylus  lever  in  any  other  desired 
manner. 

15  I  ]D refer  to  use  an  additional  adjustable 
weight  mounted  upon  floating  weight  3  as 
shown  at  14.  Floating  weight  3  is  prefer- 

ably provided  with  two  curved  arms  ex- 
tending forwardly   and   downwardly  from 

20  the  forward  end  thereof,  as  shown,  upon 
which  is  mounted  weight  14,  which  is  pro- 

vided with  straight  passages  16  there- 
through by  which  the  same  is  mounted  upon 

curved  rods  16.    Weight  14  may  be  shifted 
25  forward  or  back  upon  members  16  to  create 

greater  or  less  pressure  upon  stylus  11,  as 
desired.  Because  of  the  curvature  of  mem- 

bers 15,  weight  14  may  be  bound  in  position 
at  any  desired  point. 

^^  Having  now  described  my  invention,  what 
I  claim  and  desire  to  secure  by  Letters  Pat- 

ent is: — 
1.  A  phonograph  reproducer  comprising 

a  stylus,  the  cross-section  of  which  in  one 
plane  is  substantially  narrower  than  in  a 
plane  at  an  angle  thereto,  and  a  mounting 
for  said  stylus  rotatable  through  said  angle 
to  enable  the  stylus  to  engage  record  grooves 
of  diffei'ent  size  or  shape. 

2.  A  phonograph  reproducer  comprising  a  40 
stylus  lever,  a  stjdus  holder  having  an  an- 

gular adjustment  with  respect  to  said  lever, 
and  a  stylus  carried  by  said  holder  and  hav- 

ing different  contours  in  planes  at  an  angle 
to  each  other  to  enable  it  to  engage  record  4  b 
grooves  of  different  size  or  shape. 

3.  A  phonograph  reproducer  comprising  a 
body,  a  floating  weight  pivoted  thereto,  a 
stylus  lever  pivoted  to  said  floating  weight, 
a  stylus  holder  mounted  upon  said  lever  and  50 
having  an  angular  adjustment  with  respect 
thereto,  and  a  stjdus  carried  by  said  holder 
and  having  different  contours  in  planes  at 
an  angle  to  each  other  to  enable  it  to  engage 
record  grooves  of  different  size  or  shape.         55 

4.  A  phonograph  reproducer  comprising  a 
stjdns  lever,  a  stylus  holder  carried  by  said 
lever  and  angularly  adjustable  with  refer- 

ence to  said  lever,  a  stylus  fixed  in  said 
holder  having  operative  record  engaging  60 
surfaces  having  different  contours  in  planes 

at  an  angle  to  each  other,  means  for  adjust- 
ing said  holder  angularly  to  position  the 

one  or  the  other  of  said  surfaces  in  opera- 
tive position,  and  means  for  stopping  said   65 

holder  in  its  different  operative  positions. 
5.  In  a  device  of  the  class  described,  the 

combination  of  a  stylus,  the  cross-section  of 
which  in  one  plane  is  substantially  nar- 

rower than  in  a  plane  at  an  angle  thereto,  ''^ and  a  mounting  for  said  stylus  permitting 
rotation  of  the  stylus  through  an  angle  to 
enable  the  stylus  to  engage  record  grooves 
of  different  size  or  .shape. 

CHARLES  P.  CAETER. 
Witnesses: 

Rachel  S.  Carter, 
Harriet  V.  Carter. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JOSHUA  GREEN,  OF  LONDON,  ENGLAND. 

GRAMOPHONE,  PHONOGRAPH,  AND  LIKE  HORN. 

1,047,789. Specification  of  Letters  Patent.  Patented  Dec.  17   1913. 

Application  filed  February  13,  1911.     Serial  No.  608,255. 

To  all  whom  it  inay  concern: 
Vs<i  it  known  that  I.  Joshua  Greex,  a  sub- 

ject of  the  King  of  Great  Britain,  residing 
at  27  Pyrland  road,  Canonbury,  London. 

5  Enghmd,  have  indented  new  and  useful  Im- 
provements in  Gramophone.  Phonograph, 

and  Like  Horns,  of  which  the  following  is  a 
specification. 

;^^v  invention  relates  to  the  manufacture 

10  of  horns  for  gramophones,  phonographs  and 
the  like.    Such  horns  are  in  practice  usually 
made  of  metal,  such  as  tin,  or  of  wood,  and 
in  the  latter  case  are  built  up  of  sections  or 
strips,  the  edges  of  the  adjacent  strips  being 

15  connected  together  so  as  to  form  a  complete 
horn.    This  construction,  however,  is  costly. 

Xcw,  my  invention  has  for  its  object  to 
.    proA  ide  means  wherebv  such  wooden  horns, 

which,  for  various  reasons  are  preferred  to 
20  the  tin  horns,  can  be  manufactured  at  a  con- 

siderably less  cost  than  has  hitherto  been 

IDO.'^sible.     To  this  end,  according  to  my  in- 
A'ention  I  make  a  horn  from  a  single  blank 
of  wood  which  is  shaped  to  the  usual  confor- 

25  niation  and  is  connected  together  at  the  two 
adjoining  edges. 

In  carrying  out  my  invention  I  advan- 
tageously proceed  as  follows,  that  is  to  sa_T.  I 

take  a  blank  of  ply-wood,  and  I  subject  the 
30  same  to  a  dry  heat,  the  heat  being  continued 

imtil  the  wood  becomes  pliable  and  can  be 
worked  on  a  mold  of  the  shape  of  the  horn 
to  be  produced.    Li  ̂ oractice  I  may  make  use 
of  a  hollow  metal  mold  which  is  internally 

3^  heated  in  any  .suitable  way.  say.  for  example, 
by  the  passage  tlierethrough  of  the  gases  of 
combustion   from   a   fire  or  furnace,   or  of 
steam.    The  ply-wood  from  which  the  horn 
is  to  be  made  is  applied  to  the  said  heated 

■^0  mold  and  is  gradually  caused  to  assimie  the sha]5e  of  the  finished  horn.    To  coimect  the 
abutting  edges  of  the  bent  blank  forming  the 
horn,  I  may,  for  example,  make  use  of  a 
butt  strip,  or  I  may  halve  the  edges  and 

^5  connect  them  together  or  I  may  connect  them 
in  any  other  well  known  way. 

In  the  case  of  horns  in  which  the  bell- 
mouth  or  flared  end  is  of  marked  dimensions 

some  difficulty  maj'  be  experienced  in  the 
^^  molding  and  T  may.  therefore,  make  the  ex- 

tremity of  the  strip  which  is  to  form  the 
said  bell-mouth  or  flared  end  with  a  series 
of  slits  which  permit  the  said  extremity  to 
be  opened  out  or  flared  to  the  extent  desired. 

°^  The  wedge  or  other  shaped  spaces  which  are 
formed  by  the  slits  when  the  extremity  is 

thus  opened  out  may  be  filled  up  in  any  con- 
A-enient  way.  For  example,  separate  pieces 
of  wood  may  be  filled  in  the  said  .spaces  or  a 
strip  or  strips  of  wood  may  be  applied  cir-  60 
cumferentially  around  the  inner  or  the  outer 
surface  of  the  horn  at  the  slit  extremity. 

In  practice  the  insertions  or  portions  of 
wood  applied  to  the  flared  end  or  bell-mouth 
of  the  horn  may  be  of  different  colors  thus   65 
giving  rise  to  artistic  effects  of  a  kind  which 
may  be  varied  as  desired. 

To  enable  the  invention  to  be  fully  under- 
stood, I  will  describe  it  by  reference  to  the 

accompanying  drawing,  in  which: —  70 
Figure  1  is  a  side  view  of  a  horn  molded 

frorn  a  single  blank  of  wood  according  to 
my  invention.  Fig.  2  is  a  front  view  there- 

of. Fig.  3  is  a  transverse  section  of  the 
joint  between  the  edges  of  the  wooden  blank  75 
forming  the  horn  and  drawn  to  a  larger 
scale.  Fig.  4  is  a  view  similar  to  Fig.  3,  but 
illustrating  a  modified  form  of  joint,  and 
Figs.  5  and  6  are  vieAvs  similar  to  Figs.  1 
and  2  respectively  of  the  modified  construe-  80 
tion  of  horn. 

Eeferring  first  to  the  construction  of  horn 
illustrated  m  Figs.  1  to  3,  a  represents  the 
single  blank  of  ply-wood  which  wood  is 
molded  to  the  shape  indicated  by  being  sub-  85 
jected  to  a  dry  heat  which  is  continued  as 
above  described  until  the  wood  becomes  suf- 

ficiently pliable  to  permit  of  its  being  mold- 
ed to  the  desired  shape.  Any  suital)le  ap- 

paratus may  be  made  use  of  for  molding  the  90 
wood  such  as  a  hollow  metal  mold  inter- 

nally heated  by  steam  or  other  gas  or  vapor. 
It  is  necessary  that  the  ply-wood,  to  stand 
this  treatment  should  be  specially  pliable. 
I  have  found  that  three-ply  wood  made  of  95 
alder,  the  outer  layers  being  \  millimeter  in 
thickness  and  the  inner  layer  \  millimeter 

is  sufficiently  pliable.  It  is  "to  be  understood that  in  the  ply-wood  employed  by  me,  as 
in  all  ply-wood,  the  grain  of  eacli  layer  is  100 
disposed  across  the  gTain  of  adjacent  layers. 

The  two  meeting  or  abutting  edges  5,  c. 
of  the  molded  blank  a  forminglhe  horn  are 
connected  together  by  means  of  the  joint 
strip  d  which  is  applied  externally  to  the  105 

horn  as  illustrated.  Or,  the  joint' may  be 
made  as  indicated  in  Fig.  4,  that  is  to"^say, by  halving  the  meeting  edges  5  and  c. 

Figs.  5  and  6  illustrate  a  horn  in  which 
the  flaring  end  of  the  molded  strip   a  is  HO 
formed  with  slits  or  cut  away  portions  e, 
the  spaces  thus  formed  when  the  flared  end 
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is  molded  being  filled  up  by  the  separate 
pieces  of  wood  /,  /  which  are  applied 
around  the  outer  or  inner  periphery  of  the 
horns;  in  the  construction  illustrated  the 

5  said  pieces  /  are  applied  externally. 
As  above  stated  the  pieces  /  maj  be  com- 

posed of  wood  of  a  different  color  from  that 
forming  the  body  a  of  the  horn,  thus  giving 
rise  to  varied  artistic  effects. 

10       Claims. 

1.  As  a  new  ai^ticle  of  manufacture,  an 
amplifying  horn  for  gramophones  and  the 
like,  consisting  of  a  single  integral  piece  of 
previously  prepared  ply-wood,  and  having 

15  its  meeting  edges  united  to  form  a  single 
seam  extending  longitudinally  of  the  horn. 

2.  As  a  new  article  of  manufacture,  an 
amplif3dng  horn  for  gramophones  and  the 
like,  consisting  of  a  single  integral  piece  of 
previously  prepared  ply-wood,  and  having  20 
its  meeting  edges  united  to  form  a  single 
seam  extending  longitudinally  of  the  horn, 

the  mai'ginal  portions  at  the  larger  end  of 
the  horn  being  split  and  the  integral  pieces 
so  formed  being  spread  apart,  and  separate  25 
pieces   secured    to   said   separated    integral 
pieces  to  close  the  apertures  formed  between 
them  and  complete  the  bell  of  the  horn. 

JOSHUA  GREEN. 
Witnesses : 

John  E.  Bousfield, 
A.  Albxjtt. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  tlie 

Washington,  D.  C." 

Commissioner  of  Patents, 





J.  B.  MILLET. 
PHONOGRAPH  RECORD, 

APPLICATION  FILED  JAN.  5,  1911. 

1,047,971. Patented  Dec.  24, 1912. 

F'i^,^. 

^^ 

,:>^ 
ce- v//y////////////////////////////////////////M^  y////////////////////////)>^//////////7ZW777\ 

c £i^ 

F^ 
.^. 

E^((^((«g^(((^MM(((((((((((^:  li Y//A'  Y/////^/{^m?& 

ct 
■j&WMimii 

sWWWWWWW 
^ 

ct. 

1 

Fiff 

.a. 

mz^ 

e 
/. 

tmrnmi' 

"m 

'<{<f<{<('<{/M^/A m s sWWWWWV 

d y 

sa 'feS%S$@Sgg;S^^ T 
d    ̂  

F'ig.S. 

^m ^m TZVy 
--^^^^^^(M 

d  y 

Fi^,&. ^ 

vmmmM^^//'^^^^^^^^^^^'^^^'^^^^''^m  yy///////y//yyyyy/y///f>y/////M^^^^^ 

t^-et\^e 

rt'ASHlNOTON,  U.  C. 



UNITED  STATES  PATENT  OFFICE. 
JOSIAH    B.    MILLET,    OF    BOSTON,    MASSACHUSETTS.    ASSIGNOR    TO    BOSTON    TALKING 

MACHINE  COMPANY,  OF  BOSTON,  MASSACHUSETTS,  A  CORPORATION  OF  MAINE. 

PHONOGRAPH-RECORD. 

1,047,971. Specification  of  Letters  Patent.  Patented  DeC.  34, 1913. 

Application  filed  January  5,  1911.     Serial  No.  600,902. 

To  all  whom  it  may  concern: 
Be  it  Imown  that  I,  Josiah  B.  Millet,  a 

citizen  of  the  United  States,  and  a  resident 
of  Boston,  county  of  Suffolk,  State  of 

5  Massachusetts,  whose  post-office  address  is 
120  Boylston  street,  Boston,  Massachusetts, 
hare  invented  an  Improvement  in  Phono- 

graph-Records, of  which  the  following  de- 
scription, in  connection  with  the  accompany- 

10  ing  drawings,  is  a  specification,  like  letters 
on  the  drawings  representing  like  parts. 
This  invention  relates  to  phonograph 

records  and  more  particularly  though  not 

exclusively  to  records  in  disk  foi-m. 
15  The  invention  will  be  best  understood  by 

reference  to  the  following  description  Avhen 
taken  in  connection  with  the  accompanying 
illustration  of  one  or  more  specific  embodi- 

ments thereof,  while  its  scope  will  be  more 
20  particularly  pointed  out  in  the  appended 

claims. 

In  the  drawings :  Figure  1  shows  the  com- 
ponent parts  of  a  disk  record  embodying  one 

form  of  my  invention  in  the  condition  in 
25  which  such  parts  are  prior  to  pressing;  Fig. 

2  shows  the  complete  record  after  pressing; 
Fig.  3  shows  in  cross  section  a  portion  of 
composition  sheet  material  from  which  a 
record  made  according  to  one  form  of  the 

30  invention  may  be  formed;  Fig.  4  shows  a 
disk  formed  from  such  material  prior  to 
pressing;  Fig.  5  shows  a  completed  record 
after  pressing;  and  Fig.  6  shows  a  modified 
form  of  record. 

35  Referring  to  the  drawings  and  first  to  the 
embodiment  of  my  invention  shown  in  Figs. 
1  and  2, 1  have  there  illustrated  one  form  of 
record  consisting  of  a  superior  type  of 
double-faced    record    disk    having    sound 

40  grooves  of  varying  depth,  that  is  to  say,  of 
the  so-called  hill  and  valley  type. 

In  the  production  of  double-faced  record 
disks  it  has  heretofore  been  the  common 

practice  to  use  a  homogeneous  body  of  plas- 
45  tic  record  material  with  the  sound  grooves 

on  opposite  faces  pressed  into  one  and  the 
same  mass  of  material.  Such  a  double- 
faced  record  disk  is  described  in  patent  to 
Petit  No.  749,092,  where  it  is  stated  that  the 

50  simultaneous  pressure  bj  the  opposing  mat- 
rices in  the  die  under  similar  conditions  and 

in  one  and  the  same  homogeneous  mass  of 
plastic  material  insures  uniformity  in  the 

flow  of  the  said  material  at  both  faces  of  the 
disk.  55 

I  have  found  that  in  the  case  of  double- 
faced  records  and  especially  those  having 
sound  grooves  with  vertical  undulations  or 
of  varjdng  depth,  the  best  results  are  ob- 

tained by  avoiding  the  use  of  a  homogeneous  60 
or  continuous  mass  of  pla.stic  material. 

One  feature  of  my  invention  consists  in  so 
dividing  or  separating  the  plastic  material 
presented  to  one  matrix  from  the  plastic 
material  presented  to  the  other  matrix  that  65 
instead  of  securing  a  common  uniform  dis- 

placement at  both  sides  of  the  same  un- 
divided intermediate  plastic  mass  under  the 

action  of  the  two  opposing  matrices,  the  dis- 
placement or  flow  of  the  one  mass  facing  the  70 

one  matrix  takes  place  independently  of  the 
flow  or  displacement  of  the  separated  mass 
facing  the  opposite  matrix. 

The  quality  of  a  sound  record  is  largely 
dependent  upon  the  density  and  uniformity  75 
of   the   record   material   in   and   about   the 
record  groove.     In  the  case  of  records  of  the 

degree  of  thinn&ss  commercially  emploj^ed, 
if  a  single  homogeneous  mass  of  material  is 
used  the  displacement  of  material  under  one  80 
matrix  appears  to  interfere  with  or  modify 
the  free  displacement  of  material  under  the 

opposing  matrix,  so  that  there  tends  to  re- 
sult a  variation  and  inferiority  in  the  qual- 

ity of  the  record  which  seems  to  be  due  to  a  85 
variation   in   the    density    of   the   material 
under  different  portions  of  the  sound  groove. 
This  is  caused,  as  I  apprehend,  by  the  fact 
that  the  var^dng  and  irregular  projections 
on  the  face  of  one  matrix  acting  on  the  thin  90 
homogeneous  intermediate  layer  of  plastic 
material  so  modifies  the  movement  of  such 
material  that  the  freedom  and  facility  with 
which   the  material   at   the  bottom   of   the 

groove   adapts   itself  to  such  varying   and  95 
irregular  projections  on  the  face  of  the  op- 

posing matrix  is  impaired.     In  other  words, 
notwithstanding  that  a  differential  or  non- 

uniform  flow   at  opposite  sides  should  be 
permitted,  a  uniformity  of  flow  is  enforced   100 
by  this  process,  which  flow  is  the  resultant 
of  the  two  displacements  at  the  two  oppo- 

site faces.     This  is  the  case  with  records 

having  sound  grooves  provided  with  lateral 
undulations  as  well  as  those  having  sound   105 
grooves  provided  with  vertical  undulations, 
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although  in  the  latter  case  the  interference 
between  the  displacement  of  material  at  one 
side  and  the  disjDlacement  of  material  at  the 
opposite  side  seems  more  directly  to  impair 

5  the  quality  of  the  record. 
I  have  found  that  the  interposition  of  a 

separator  acting  as  a  partition  between  the 
material  presented  to  one  matrix  and  the 
material  presented  to  the  other,  and  thereby 

IQ  interrupting  the  continuity  and  homogeneity 
of  the  material  will  separate  the  plastic 
mass  for  purposes  of  flow  and  displacement 
into  two  distinct  bodies  so  that,  while  the 
pressure  of  one  matrix  is  transmitted  from 

15  one  mass  through  the  separator  to  the  other 
mass,  and  the  said  matrix  is  thereby  effective 
in  pressing  the  material  into  the  irregular 
projections  of  the  opi^osing  matrix  in  just 
the  same  way  that  the  smooth  faced  platen 

20  is  effective  in  pressing  a  single  faced  record, 
nevertheless  the  displacement  or  flow  of 

plastic  material  under  and  about  the  projec- 
tions of  such  matrix  is  free  and  unimpaired 

and  independent  of  the  displacement  or  flow 
25  of  the  separated  mass  of  material  under  and 

about  the  projections  of  said  opposing  ma- 
trix, and  vice  versa. 

While  the  thickness  of  the  separator  is  in 
a  sense  quite  immaterial  so  long  as  it  does 

SO  not  amount  to  what  might  be  termed  a  back- 
ing, it  is  preferable  that  it  be  made  as  thin 

as  possible  and  form  as  small  a  part  of  the 
mass  of  the  record  as  is  consistent  with  the 

sejjaration  of  the  two  bodies  of  plastic  ma- 
j5  terial  as  regards  independence  of  flow  in  the 

plastic  state  when  in  the  press  and  under  the 
action  of  the  two  matrices.  Nor  is  it  essen- 

tial, though  ordinarily  preferable,  that  the 
separator  consist  of  an  impervious  or  im- 

40  penetrable  division  wall,  for  a  coarsely  fab- 
ricated, porous  or  meshed  material  might 

suffice  under  suitable  conditions  to  separate 
the  floAV  of  plastic  material  on  the  two  sides 
of  the  disk  and  allow  one  to  take  place  inde- 

45  pendently  of  the  other. 
Any  suitable  material  may  be  employed 

for  the  separator,  but  good  results  are  ob- 
tained by  using  a  sheet  of  paper,  preferably 

thin,    tough    and    smooth.     The    thickness 
50  need  not  exceed  one  one-hundredth  of  an 

inch,  or  less.  Thin  bond  paj^er  seven  or 
eight  thousandths  of  an  inch  thick  will  serve 
the  purpose. 

I  am  aware  that  disk  records  have  been 

58  made  composed  in  part  of  pasteboard  sheets 
or  the  like,  but  in  such  cases  such  material 
has  been  in  the  form  of  a  backing  or  founda- 

tion body  and  the  object  has  been  to 
strengthen  the  structure  of  the  record  by  the 

60  addition  of  a  large  mass  of  cellular  mate- 
rial or  to  cheapen  the  cost  of  production  by 

substituting  for  the  inner  body  portion  of 
the  record  a  relatively  large  amount  of 
cheaper   material    for    the   more    expensive 

65  plastic  material.     In  such  cases  a  large  or 

the  largest  part  of  the  mass  of  the  record 
has  been  composed  of  the  pasteboard  or 
other  cellular  material  used  and  the  plastic 
i-ecord  receiving  material  has  been  applied 
thereto  in  the  form  of  a  thin  surface  film.       ̂ q 

The  best  results,  however,  in  the  case  of 
sound  grooves  having  vertical  undulations 
are  only  obtained  where  there  is  provided  a 

relatively  large  mass  of  the  plastic  record- 
receiving  material  under  the  sound  groove  to  75 

act  as  a  body  or  foundation  therefor,  such ' 
foundation  materially  improving  the  tone 
and  the  resonant  quality  of  the  record.     By 
providing  a  thin  paper  or  other  separating 
wall  between  the  two  bodies  of  plastic  ma-   go 
terial,  to  serve,  not  as  a  backing  or  founda- 

tion for  the  record,  but  as  a  mere  partition, 
the  total  mass  of  plastic  material  is  not  ap- 

preciably or  harmfully  diminished  and  each 
record  groove  has  substantially  the  requisite   35 

underlying  foundation  or  body  of  record- 
receiving  material  to  maintain  the  tone  and 
quality  of  the  record. 

The  resonant  qualities  of  the  disk  may  in 
fact  be  improved  by  a  judicious  selection  of  90 
the  material  of  which  the  separator  is  com- 

posed, while  still  leaving  the  major  body  of 
the  disk  composed  of  plastic  record  mate- 

rial.    I  have  found  that  a  thin  layer  of  po- 
rous paper,  such  for  example,  as  thin  blot-   95 

ting  j^aper  will  act  as  a  separator  and  at  the 
same  time  improve  the  resonant  qualities  of 
the  disk,  or  two  very  thin  laj^ers  of  wood 
glued  together  with  the  grain  arranged  at 
right  angles  to  prevent  splitting,  will  serve  100 
as  a  resonant  separator. 
The  separation  of  the  record  into  two 

parts  by  the  thin  separator  not  only  im- 
proves a  record  and  particularly  one  of  the 

hill  and  valley  type,  for  the  reasons  stated,  105 
while  giving  it  all  the  tone  quality  which  a 
solid  homogeneous  record  possesses  due  to  the 
presence  of  a  relatively  large  body  of  record 
material  at  and  under  the  sound  groove,  but 
the  separation  of  the  record  into  distinct  no 
laminae  or  layers,  apart  from  any  structural 
strength  residing  in  the  separator  itself, 

materially  impi'oves  the  structure  of  the 
record  by  diminishing  the  brittleness  thereof 
and  reducing  the  likelihood  of  breakage.  115 

In  forming  a  disk  record  in  accordance 
with  my  invention  any  suitable  plastic  ma- 

terial may  be  employed,  but  ordinarily  such 
material  will  comprise  the  customary  and 
well  known  mixture  of  shellac  and  china  12c 

clay  or  other  infusorial  earth  or  any  suit- 
able variation  thereof  known  as  gramophone 

record  material.  Such  material  may  be  ap- 
plied to  the  upturned  face  of  the  underljdng 

matrix  in  the  form  of  a  lump,  a  separator  125 
being  placed  on  top  of  the  said  lump  and 
then  another  lump  of  the  plastic  material 
upon  the  separator,  the  composite  mass  being 
thereupon  subjected  to  the  action  of  the 
press.     Preferably,    however,    I   previou:sly  ISG 
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shape  the  plastic  material  by  punching  or 
cutting  so  that  it  has  the  form  of  disks  of 
uniform  thickness,  or  tlie  approximate  form 
of  disks  of  uniform  thickness.  Such  a  disk 

5  is  represented  at  a  in  Fig.  1  being  perforated 
at  h  to  receive  the  centering  pin  of  the 
matrix.  The  parts  in  Fig.  1  as  well  as  in  the 
remaining  figures  of  the  drawings  are  shown 
of  exaggerated  thickness  for  the  sake  of 

10  clearness.  Such  disk  preferably  has  a  thick- 
ness about  or  somewhat  greater  than  half 

the  thickness  of  the  finished  record,  for  ex- 
ample about  one  thirty-second  of  an  inch. 

This  disk  being  placed  upon  the  centering 
15  pin  and  upon  the  lower  matrix,  a  centrally 

perforated  disk  c  of  thin  paper  is  placed 
upon  it  and  on  top  of  the  paper  is  then 

placed  a  second  disk  a'  of  plastic  material 
similar  to  the  disk  a.  This  composite  disk 

20  being  then  subjected  to  the  action  of  the 
press,  the  upper  and  lower  matrices  will 
leave  their  imprints  in  opposing  faces  of  the 
record,  the  separator  <?,  however,  preserving 
the  required  independence  of  flow  or  dis- 

26  placement  as  between  the  separate  masses 
of  plastic  material  on  opposite  sides  thereof 
as  has  been  more  fully  referred  to  above. 

The  completed  record  shown  in  Fig.  2  will 
comprise  two  solid  layers  of  record  material 

30  each  of  sufficient  mass  to  give  the  requisite 
tone  quality,  such  layers,  however,  being 
separated  by  the  paper  separator  and  being 
much  less  brittle  than  a  solid  record. 

The  paper  disk  c  may  be  co-extensive  with 

35  the  disks  a  and  «',  or  may  be  much  smaller 
in  diaineter,  while  still  maintaining  the  de- 

sired   independence    in    flow.      Preferably, 
however,  while  extending  beyond  the  limits 
of  the  sound  record  groove  the  said  i^aper 

40  disk  has  its  diameter  somewhat  less  than 

that  of  the  disks  a  and  «',  so  that  the  edges of  the  said  paper  will  be  slightly  embedded 
in  or  coated  by  tlie  material  of  the  finished 
record  as  represented  in  Fig.  2  and  therefore 

45  invisible.    This  may  not  always  be  necessary 
as  the  compression  of  the  mass  of  the  record 
will  necessarily  force  the  material  over  the 
edges  of  the  paper. 

If,  desired,  a  single  composite  disk  pro- 
50  yided  with  its  separator  may  be  previously 

formed  before  the  sound  groove  or  grooves 
are  pressed  into  its .  faces,  such  previously 
prepared  disk  consisting  of  an  upper  and 
lower  layer  of  plastic  material  with  an  in- 

55  tervening  separator.     This  can  be  done  by 
rolling   out   the  material   into  sheet   form 
under  heated  rolls.    A  fragment  of  such  ma- 

terial is  represented  in  Fig.  3,  this  consisting 
of  a  continuous  lower  layer  of  plastic  ma- 

60  terial  d  of  the  required  thickness,  an  upper 
layer  e  of  substantially  the  same  thickness 
and  a  relatively  thin  intervening  paper  sheet 
/.     From  such  sheet  material  a  perforated 
disk  such  as  is  shown  in  Fig.  4  can  be  punched 

66  out,  and  this  being  placed  in  the  press  may 

receive  the  impression  of  the  sound  grooves 
therefrom,  forming  the  completed  disk  rep- 

resented in  Fig.  5. 
In  the  usual  process  of  pressing  records 

where  no  separator  is  employed  the  free  dis-  ..^ 
placement  and  flow  of  the  plastic  material, 
which   is   ordinarily   heavily  charged   with 
clay  or  other  gritty  matter,  results  in  exces- 

sive f  rictional  wear  upon  the  matrices,  neces- 
sitating their  frequent  renewal.    The  use  of  75 

the   separator,   while   leaving   the   material 
free  to  conform  to  the  contour  of  the  ma- 

trix, lessens  the  total  aggregate  displacement 
of  the  material  toward  the  sides  of  the  disk 
and  saves  a  corresponding  amount  of  wear  gg 
upon  the  matrix.    The  excessive  flow  of  ma- 

terial toward   the  sides   of  the  disk  more- 
over, and  therefore  the  wear  upon  the  matrix, 

is  materially  reduced  by  the  previous  prepa- 
ation  of  the  plastic  material  in  sheet  and   35 
disk  form,  or  approximate  disk  form,  as  de- 

scribed, prior  to  the  pressing  action,  the  final 
]:>ressing   action   being   relied   upon   merely 
to  impress  the  record  groove  into  the  ma- 

terial and  slightly  compress  the  disk  as  in-   90 
cidental  to  its  operation. 

The  subdivision  of  the  disk  into  layers  re- 
duces the  liability  to  breakage,  and  the  thin- 

ness of  the  record  may  therefore  be  reduced 
and  the  amount  of  plastic  material  may  be  95 
cut  down  to  the  minimum  amount  which  is 
required  to  give  the  desired  tone  and  reso- 

nant quality. 
The  formation  of  the  disk  in  the  manner 

described  permits  the  utilization  at  opposite   100 
faces  thereof  of  masses  of  record  receiving 
material    having   distinctly   different   char- 

acteristics, but  each  best  adapted  to  receive 
the  impiunt  of  the  particular  kind  of  sound 
groove   intended   to  be   impressed   therein.   105 
For  example,  the  disk  a  in  Fig.  1  may  be 
composed  of  shellac  mixed  with  a  large  pro- 

portion of  clay  and  have  impressed  therein 
a  record  groove  of  a  brass  band,  while  the 

opposite  disk  a'  may  be  composed  of  shellaci  110 
charged  with  celluloid  or  other  ingredients 
intended  to  provide  a  smoother  surface  and 
more  effective  groove  for  a  soprano  solo, 
violin  or  string  quartet.     This  sub-division 
of  the   disk   furthermore   permits   the   em-!  115 
ployment  of  separate  and  opposite  masses 
of  plastic  material  contrasted  by  way  of 
color  or  otherwise.     For  example,  by  the  use 
of  suitable  pigments  the  material  on  one 
side  of  the  separator  may  be  colored  blue'  120 
and  the  material  on  the  opposite  side  of  the 
separator  red,  green,  or  some  contrasting 
color  other  than  blue.     This  makes  it  possi- 

ble to  distinguish  at  a  glance  which  side  of 
the  disk  is  uppermost  and  when  employed  in  126 
connection  with  a  system  of  impressing  one 
class  of  pieces,  for  example,  band  music, 
into  material  of  one  color,  and  another  class 
of  pieces,  for  example,  vocal  music,  into  the 
material  of  another  color,  affords  means  for  130 
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readily    identifying   the    character    of    the 
record  which  is  uppermost. 

In  Fig.  6  I  have  shown  another  form  of 
disk  record  where  a  thin  paper  partition  g 

5  is  provided  which  serves  to  separate  tlie  rel- 
atively thick  mass  h  of  plastic  material 

which  may  have  the  same  composition  as  in 

the  case  of  the  disk  a'  in  Fig.  1,  from  a 
second  body  of  material  i  which  herein  is 

10  thinner  than  the  laj^er  A  and  may  consist  of 
celluloid,  or  celluloid  with  other  ingredients 
such  as  shellac  with  a  small  proportion  of 
crocus  powder,  intended  to  give  a  smoother 
surface  so  that  that  side  of  the  disk  may  be 

15  fitted  to  receive  record  grooves  of  pieces  re- 
quiring for  their  best  reproduction  such  a 

character  of  surface.  The  celluloid  may  be 
applied  in  sheet  form  and  if  so,  being  of 
lesser  plasticity  than  the  material  7i,  the  pa- 

20  per  sheet  g  may  then  be  omitted. 
It  will  be  obvious  that  my  invention,  while 

especially  advantageous  as  to  some  of  its 
features  to  double  disk  records,  is  not  lim- 

ited to  disk  records  having  sound  grooves 
25  on  both  faces  thereof  nor  alone  to  records 

provided  with  grooves  having  vertical  un- 
dulations, but  that  as  to  certain  of  its  fea- 

tures it  is  ai^plicable  to  records  having  sound 
grooves  provided  with  lateral  undulations 

30  and  to  single  record  disks  as  well  as  to  rec- 
ords having  a  cylindrical  form. 

While,  for  purposes  of  illustration,  I  have 
herein  shown  and  described  one  specific  form 
of  my  invention,  it  is  to  be  understood  that 

35  the  same  is  not  limited  to  the  details  herein 
described,  but  these  may  be  varied  within 
wide    limits    without   departing    from    the 
spirit  thereof. 

Claims : 
40  1.  A  molded  sound  record  comprising  a 

sheet  of  paper  and  resinous  thermo-plastic 
record-material  on  either  side  of  said  paper, 
the  whole  pressed  into  an   adherent  mass. 

the  thermo-plastic  record  -  material   being 
sufficiently  thick  to  render  the  record  rigid  45 
and  resonant  and  the  paper  sufficiently  thin 
to  flex  to  the  irregularities  of  the  interior 
surface  of  the  plastic  material. 

2.  A  molded  sound  record  comprising  a 

thin  separating  sheet  of  flexible  matei-ial  and  50 
resinous  thermo-plastic  record  material  on 
either  side  of  said  separating  sheet,  the  whole 
pressed  into  an  adherent  mass,  the  thermo- 

plastic r-ecord  material  being  sufficiently 
thick  to  render  the  record  rigid  and  resonant,  55 
and  the  separating  sheet  sufficiently  thin  to 
flex  to  the  irregularities  of  the  interior  sur- 

face of  the  plastic  material. 
3.  A  molded  sound  record  comprising  a 

thin  sheet  of  fibrous  material  and  resinous  60 

thermo-plastic  record  material  on  either  side 
of  said  fibrous  material,  the  whole  pressed 
into  an  adherent  mass,  the  thermo-plastic 
record  material  being  sufficiently  thick  to 
render  the  record  rigid  and  resonant,  and  65 
the  fibrous  material  sufficiently  thin  to  flex 
to  the  irregularities  of  the  interior  surface 
of  the  plastic  material. 

4.  A  molded  sound  I'ecord  comprising  a 
thin  sheet  of  fibrous  material  and  plastic  rec-  70 
ord  material  on  either  side  of  said  fibrous 

material,  the  whole  pressed  while  said  rec- 
ord material  is  in  a  substantially  uniform 

semi-fluid  state  into  an  adherent  mass,  the 
plastic  I'ecord  material  being  sufficiently  75 
thick  to  render  the  record  rigid  and  reso- 

nant, and  the  fibrous  material  sufficiently 
thin  to  flex  to  the  irregularities  of  the  in- 

terior surface  of  the  plastic  material. 
In  testimony  whereof,  I  have  signed  my  80 

name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

JOSIAH  B.  MILLET. 
Witnesses : 

Everett  S.  Emery, 
Thomas  B.  Booth. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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1,047,976. Specification  of  Letters  Patent.  Patented  DeC.  34, 1913. 
Application  filed  June  21,  1911.     Serial  No.  634,522. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  Noll,  a  citizen 

of  the  United  States,  residing  at  New  York 
city,  in  the  county  of  New  York  and  State 

5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Sound-Recording 
Apparatus,  of  which  the  following  is  a 
specification. 

This  invention  comprises  new  means  foi* 
10  effecting  a  talking  machine  record  of  speech 

or  sounds  and  is  particularly  adapted  to  the 
making  of  records  of  telephonically  trans- 

mitted speech.  The  term  talking  machine 
i?  used  broadly,  the  particular  type  illu?- 

15  trated  herein  being  that  in  which  the  record 
is  made  in  a  circumferential  spiral  line  upon 
a  cylinder,  as  of  wax  or  other  appropriate 
material.  The  organization  comprises, 
among  other  things,  a  stylus  lever  operated 

20  by  vibrations  of  a  medium  such  as  a 
stretched  metal  band  actuated  electromag- 
netically  in  the  case  of  telephonically  trans- 

mitted soimds,  said  stylus  lever  having  a 
floating  fulcrum  through  which  an  adequate 

25  gravity  stress,  capable  of  adjustment  if  de- 
sired, may  be  imposed  upon  the  recording 

stylus  bearing  upon  the  record  receiving 
surface. 

In  the  accompanying  drawings:  Figure  1 
30  is  an  end  elevation;  Fig.  2,  a  plan  view; 

Fig.  3,  a  section  on  the  line  3,  3,  of  Fig.  2; 
Fig.  3=^  is  a  detail  horizontal  section  taken 
slightly  above  the  stretched  metal  band  and 
through  means  for  holding  one  end  of  the 

35  same,  parts  being  shown  in  elevation;  Fig. 

'i^  is  a  side  elevation  of  the  post  which  en- 
gages the  feed-screw;  and  Fig.  4,  a  bottom 

plan  view  of  the  recording  devices. 
As  shown  the  apparatus  comprises  an  ap- 

40  propriate  frame  supporting  gaiide  rods  1 
and  parallel  therewith  a  sleeve  2  within 
which  is  mounted  to  rotate  a  worm  3, 
Mounted  in  bearings  in  the  plates  of  the 
frame  is  a  shaft  4  on  which  turns  loosely 

45  a  power  driven  pulley  5  carrying  one  mem- 
ber of  a  clutch  6  the  opposite  member  7  of 

which  is  splined  to  the  shaft  and  provided 
with  an  ordinary  shifting  fork  8.  The  end 
of  the  shaft  4  projecting  beyond  the  frame 

50  ])]ate  9  carries  a  cylindrical  holder  10  adapt- 
ed to  receive  in  the  usual  way  the  record 

cylinder  11.  On  the  other  end  of  the  shaft 
there  is  a  pinion  12  which,  through  gears 
13,  14,  transmits  motion  to  a  pinion  15  on 

the  worm  shaft.     When  the  clutch  is  en-  55 
gaged  the  worm  and  record  holder  10  are 
simultaneously  rotated. 

The  record  making  part  of  the  apparatus 
comprises  a  frame  having  a  dependent  por- 

tion 16  provided  with  a  bracket  17  embrac-  60 
ing  and  running  upon  the  supporting  and 
guiding  rod  1.  The  upper  portion  of  the 
frame  is  horizontally  disposed  and  comprises 
an  iron  plate  18  of  adequate  mass  at  tile  side 
of  which  is  a  sleeve  20  that  embraces  and  65 
travels  upon  the  sleeve  2  within  which  the 
worm  3  is  disposed.  On  the  under  face  of 
the  plate  18  are  carried  downwardly  project- 

ing cores  of  an  electromagnet  19,  19,  par- 
tially surrounded  by  a  permanent  magiiet  70 

20^  also  secured  to  the  under  face  of  plate 
18.  The  function  of  the  permanent  magnet 
is  to  saturate  the  electromagnet  which  vi- 

brates the  stretched  metal  band.  If  this  per- 
manent magnet  were  not  em]Dloyed,  the  weak  75 

pulsating  current,  which  is  created  in  the 

•winding  of  the  electromagnet  when  the  cir- 
cuit is  closed  by  the  operation  of  the  trans- 

mitter, would  not  set  up  a  magnetic  fluctu- 
ation, but  would  be  diffused  in  the  electro-  80 

magnet.  In  appropriate  proximity  to  the 
]ioles  of  the  magnet  is  a  soft  iron  armature 
21  carried  by  a  stretched  metal  band  22  of 
appropriate  material,  preferably  iron.  This 
band  is  mounted  at  one  end  in  a  block  23  85 
having  a  tapped  aperture  engaged  by  an 
adjusting  or  straining  screw.  At  the  other 
end  of  tlie  band  is  attached  a  block  24  en- 

gaging downwardly  projecting  portions  25 
of  the  frame  and  having  on  each  side  of  go 
the  band  22  knife  edges  26  that  seat  in 
notches  26^  in  the  outer  face  of  such 
portions  25.  This  affords  a  convenient  con- 

struction capable  of  ready  control  in  the  way 
of  adjustment  and  manipulation.  Beneath  95 
the  band  22  is  a  floating  lever  27  rocking  ac 
one  end  on  trunnions  46  and  free  at  the 

other.  In  a  slot  28  in  this  lever  is  pivoted 
intermediate  its  ends  at  29  the  recording  sty- 

lus lever.  One  end  of  this  lever  is  connect-  lOO 
ed  by  a  link  31  to  a  centrally  disposed  eye 
32  on  the  band  22.  and  in  the  other  end  is 
fixed  the  recording  stylus  30.  The  free  end 
of  the  floating  lever  27  preferably  has  ap- 

plied to  it  a  weight  33  that  may  he  remov-  105 
able,  if  desired,  so  that  the  gravity  stress 
imposed  upon  the  stylus  lever  through  its 
pivot  may  be  varied.    This  weight  is  shown 
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a8  a  small  disk  or  plate  having  a  stud  seat- 
ing in  an  aperture  in  the  lever  near  to  its 

free  end.  The  fixed  sleeve  2,  within  which 
the  worm  rotates  has  in  its  under  face   a 

5  longitudinal  slot  34.  The  sleeve  20  has  a 
diametric  slot  to  receive  a  lever  40  thai 

turns  on  sleeve  2  and  rigidly  attached  to 

sleeve  20  is  a  pendant  hanger  having  side 
arms  36  whose  ends  are  connected  by  a  cros^ 

10  bar  37.  This  bar  is  apertured  to  receive  a 

vertically  movable  post  38  whose  upper  end 

is  adapted  to  engage  and  cooperate  with  the 

worm  into  engagement  with  which  a  spiral 

spring  surrounding  the  post  normally  tends 

15  to  urge  it.  The  upper  end  of  the  post  is  bi- 
furcated so  that  it  may  have  two  teeth  or 

ends  to  engage  the  worm.  At  the  base  of  the 

bifurcation  there  is  an  inclined  cani  face  39 

with  which  cooperates  a  cam  face  40'  formed 
20  tipon  lever  40  that  works  between  the  bifur- cations of  the  post. 

When  the  lever  arm  40  is  moved  to  the 

position  shown  in  Fig.  3,  post  38  is  allowed 

to  rise  to  bring  its  ends  or  teeth  into  engage- 
25  ment  with  the  Avorm  to  cause  travel  of  the 

frame,  that  carries  the  recording  mechanism, 

longitudinally  of  the  axis  of  the  record  holder 
10.  ̂ Nl-ien  the  lever  is  thrown  to  the  posi- 

tion indicated  in  Fig.  1,  the  cam  upon  its 
30  lower  end  forces  downwardly  the  post  38 

thereby  arresting  movement  of  the  carriage ; 

and,  at  the  same  time,  the  cam  fa,ce  of  the 

lever  operates  upon  a  plate  41  pivoted  on 
the  inner  side  of  the  cross  piece  37  moving 

35  it  inwardly  to  the  position  shown  in  Fig. 
1.  Near  one  end  of  this  plate  is  pivotally 
connected  a  rod  42  surrounded  by  a  coil 

compression  spring  43.  This  rod  passes 
through  an  apertured  block  44  fixed  on  the 

40  frame  and  engages  an  arm  45  extending  up- 
wardly from  the  trunnion  shaft  46  to  which 

lever  27  is  secured.  In  this  way,  the  lever 

27,  and  with  it  the  recording  stjdus  lever, 
is  elevated  to  inoperative  position.     It  may 

45  be  returned  to  operative  position  by  reac- 
tion of  the  spring  43  when  lever  arm  40  is 

moved  to  the  position  indicated  in  Fig.  3. 

Preferably,  a  stop  47  on  the  side  of  the  rock- 
ing plate  41  is  provided  to  limit  descent  of 

50  the  floating  lever  27  should  the  apparatus 
be  started  without  a  record  cylinder  in  posi- 

tion. A  flange  48  on  the  sleeve  20  is  formed 

with  depressions  49,  49,  adapted  to  be  en- 
gaged by  the  rounded  end  of  a  spring 

55  pressed  pin  50  projecting  laterally  from 
lever  arm  40  and  acting  to  hold  that  arm 
in  either  of  its  two  positions. 

With  the  apparatus  in  the  position  indi- 
cated in  Fig.  3,  the  weight  of  the  floating 

60  lever  acting  through  the  stylus  carrying 
lever  causes  desired  pressure  of  the  stylus 
upon  the  surface  of  the  record  C3dinder. 
The  vibrations  of  the  band  22  produce  oscil- 

lations of  the  stylus  lever  about  its  axis  to 

65  produce  a  record  upon  the  cylinder.     Con- 

tact of  the  point  of  the  stylus  with  the  sur- 
face of  the  cylinder  is  re-inforced  by  the 

gravity  stress' of  the  floating  lever,  the  ac- tion being  such  as  to  produce  substantially 
uniform  pressure  or  contact  even  though  the  ̂ q 
surface  of  the  record  cylinder  may  not  be 

exactly  cylindrical,  or  the  record  cylinder 
is  not  exactly  concentric  to  the  axis  about 
which  it  rotates.  Furthermore,  the  stylus 
lever  in  its  oscillations  is  influenced  by  the  75 

inertia  of  the  floating  lever  and  this  I  have 
found  also  to  be  a  factor  aiding  in  the  pro- 

duction of  j)erfect  results. 
Having  thus  described  my  invention,  I 

claim : —  80 

1.  An  electrically  operated  sound  record- 
ing apparatus,  comprising  a  support,  an 

electromagnet  carried  thereby,  a  stretched 

vibratory ^netal  band  adapted  to  be  vibrated 
by  said  electromagnet,  a  permanent  magTiet  §5 
disposed  in  proximity  to  said  electromagnet, 
and  a  stylus  adapted  to  be  vibrated  by  said 
vibratory  metal  band. 

2.  An  electrically  operated  sound  record- 
ing apparatus,  comprising  a  support,  an  90 

electromagnet  carried  thereby,  a  permanent 

magnet  partially  surrounding  said  electro- 
magnet, a  stretched  vibratory  metal  band 

adapted  to  be  vibrated  by  the  electromag-net, and  a  stylus  adapted  to  be  actuated  by  the  95 
vibration  of  the  vibratory  metal  band. 

3.  An  electrically  operated  sound  record- 
ing apparatus,  comprising  a  support,  an 

electromagnet  carried  thereby,  an  approxi- 
mately horse-shoe  shaped  magnet  bar  par-  100 

tially"  surrounding  said  electromagnet,  a stretched  metal  vibratory  band  adapted  to 
be  vibrated  by  said  electromagnet,  and  a 

stylus  adapted  to  be  actuated  by  the  vibra- tion of  said  vibratory  band.  105 

4.  An  electrically  operated  sound  record- 

ing apparatus,  comprising  a  frame,  an  elec- 
tromagnet carried  thereby,  a  permanent 

magnet  partially  surrounding  said  electro- 
magnet, a  stretched  metal  band  mounted  in  no 

said  frame  in  proximity  to  said  electro- 
magnet, means  to  regulate  the  tension  of  said 

band,  a  floating  lever  having  one  end  pivoted 

to  said  frame,  a  stylus  lever  pivotally  mount- 
ed upon  said  floating  lever,  a  stylus  at  one   115 

end   of   said  lever,   and   means    connecting 
the  other  end  of  said  stylus  lever  with  the 
metal  band. 

5.  In  a  soimd  recording  apparatus,  the 
combination  with  a  supporting  structure,  of  120 

a  carriage  to  move  longitudinally  of  the 

same,  a  vibratory  stretched  metal  band  sup- 

ported bv  the  carriage,  a  lever  pivotally  con- 
nected with  said  carriage  and  provided  near 

its  pivot  point  with  an  upstanding  flange,  a  125 

recording  stylus -lever  pivotally  connected 

with  the'first  named  lever,  a  worm-shaft  to 
effect  the  longitudinal  movement  of  the  car- 

riage, a  reciprocatorv  shaft  provided  with 

means  to  engage  the  worm-shaft,  a  recipro-  130 
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catory  rod  to  engage  the  upstanding  flange 
of  the  first  named  lever,  a  swinging  link 
pivotally  connected  with  one  end  of  the  re- 
ciprocatory  rod  to  support  the  same,  a  com- 

5  pressible  coil  spring  surrounding  the  recip- 
rocatory  rod  to  move  the  same  in  one  direc- 

tion, and  a  common  lever  to  move  the  recip- 
rocatory  shaft  and  the  swijiging  link. 

6.  In  combination,  means  for  supporting 
10  and  rotating  a  record  cylinder,  a  carriage 

traveling  in  proximity  thereto,  a  permanent 
magnet  supported  by  the  carriage,  an  elec- 

tromagnet disposed  within  the  permanent 
magnet,  a   stretched  vibratory  metal  band 

15  disposed  near  the  electromagnet  to  be 
vibrated  thereby,  means  pivotally  connect- 

ing one  end  of  said  metal  band  with  said 

carriage,  and  means  including  a  stylus  to  be 
operated  by  said  metal  band. 

7.  In  combination,  means  for  supporting  20 

and  rotating  a  graphophone  record,  a  car- 
riage traveling  in  proximity  thereto,  a  per- 

man.ent  magnet  supported  by  the  carriage, 
an  electromagnet  disposed  in  cooperative 
relation  to  the  permanent  magnet,  a  stretched  25 
metal  band  disposed  near  the  electromagnet 
to  be  vibrated  thereby,  and  means  including 
a  stylus  to  be  operated  by  said  metal  band. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOHN  NOLL. 
Witnesses : 

Eugene  Del  Mar, 
Edav.  L.  Langley. 

Copies  of  tMs  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  P.  SHINN,  OF  CAMDEN,  NEW  JERSEY. 

NEEDLE-CONTROLLING  MEANS  FOR  SOUND-BOXES. 

1,048,319. Specification  of  letters  Patent.  Patented  Dec.  34, 1913. 

Application  filed  June  28,  1912.     Serial  No.  706,503. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  James  P.  Shinn,  a 

citizen  of  the  United  States,  residing  at 
Camden,  in  the  county  of  Camden  and  State 

5  of  Xew  Jer.sey,  have  invented  certain  new 
and  useful  Improvements  in  Xeedle-Con- 
trolling  Means  for  Sound-Boxes,  of  which 
the  following  is  a  specification. 
My  invention  relates  to  improvements  in 

10  needle  controlling  means  for  sound  boxes, 
the  object  of  the  invention  being  to  provide 
a  phonographic  sound  box  with  improved 
means  for  controlling  the  vibration  of  the 

needle,   Avhich   means   is   alwaj'S  under   the 
15  control  of  the  operator,  so  that  the  needle 

may  be  allowed  just  the  proper  amount  of 
vibration  to  insure  the  best  possible  results. 

A  further  object  is  to  provide  an  improved 
diaphragm  having  a  needle  arm  fixed  there- 

20  to  and  projected  tlirough  a  cylinder  in  which 
mechanism  is  provided  for  elastically  con- 

trolling the  vibration  of  the  needle  arm. 
With  these  and  other  objects  in  view,  the 

invention  consists  in  certain  novel  features 

25  of  construction,  and  combinations  and  ar- 
rangements of  parts,  as  will  be  more  fully 

hereinafter  described  and  pointed  out  in  the 
claims. 

In  the  accompanying  drawings :  Figure  1 
30  is  an  end  view  of  the  sound  box  illustrating 

my  improvements.  Fig.  2  is  a  view  partly 
in  section  on  the  line  2 — 2  of  Fig.  1.  Fig.  3 
is  a  fragmentary  view  in  section  on  an  en- 

larged scale  illustrating  the  needle  arm  con- 
35  trolling  mechanism,  and  Fig.  4  is  a  view  in 

elevation  pai'tly  in  section  showing  an  im- 
proved form  of  diaphragm  holding  gasket. 

1  represents  a  sound  box  in  one  end  of 
which  a  diaphragm  2  is  located  and  secured 

40  against  a  gasket  3  preferably  having  a  coiled 
wire  core  17,  and  a  needle  arm  4  is  fixed  to 
the  center  of  the  diaphragm.  This  needle 
arm  is  bent  at  right  angles  as  shown  and 
projects  through  a  cylinder  5  fixed  to  the 

45  sound  box  by  means  of  a  brticket  6.  In  the 
center  of  the  cylinder  o,  a  disk  7  is  located, 
and  this  disk  fits  snugl}^  in  the  cylinder  and 
has  a  central  opening  8  appreciably  larger 
than  the  diameter  of  the  needle  arm  which 

50  projects  therethrough.  On  opposite  sides  of 
the  disk  7,  disks  9  and  10  respectively  are 
located.  These  disks  9  and  10  have  central 

openings  of  approximatel^y  the  same  diam- 
eter as  the  needle  bar  through  which  the  lat- 

55  ter  projects,  and  they  are  of  a  diameter  ap- 
preciably less  than  the  internal  diameter  of 

the  cylinder,   so  that  they  have   a   certain 
amount  of  lateral  movement  in  the  cylinder. 

The  opposite  ends  of  the  cylinder  5  are 
internally  screw-threaded  to   receive  plugs   60 
11,  and  between  the  plugs  11  and  the  disks 
9  and  10,  coiled  springs  12  are  located  which 
exert  pressure  on  the  disks  9  and  10.  A 
needle  13  is  secured  in  a  sleeve  14  on  the  end 
of  the  needle  arm  by  means  of  a  thumb  screw  65 
15,  and  when  this  needle  passes  over  the 
record  illustrated  at  16,  it  wuU  vibrate  and 
cause  the  diaphragm  to  vibrate  as  is  custom- 

ary. To  control  this  vibrating  movement  of 
the  needle,  my  improved  arrangement  of  70 
disks,  springs,  and  plugs  are  provided  in  the 
cylinder  5,  and  it  will  be  seen  by  adjusting 
these  plugs  the  movement  of  the  disks  9  and 
10  on  the  faces  of  disk  7  will  be  regulated. 
In  other  words,  the  friction  of  these  disks  75 
one  upon  the  other  will  be  controlled  by  the 
position  of  the  plugs  11,  and  this  vibration 
permitted  the  needle  may  be  varied  in  ac- 

cordance with  the  record. 

Various  slight  changes  might  be  made  in  80 
the  general  form  and  arrangement  of  parts 
described  without  departing  from  my  in- 

vention, and  hence  I  do  not  limit  mj'self  to 
the  precise  details  set  forth,  but  consider 
myself  at  liberty  to  make  such  changes  and  85 
alterations  as  fairh;'  fall  within  the  spirit 
and  scope  of  the  appended  claims. 

Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent  is :  '90 1.  The  combination  with  a  sound  box,  a 
diaphragm  therein,  and  a  needle  arm  con- 

nected to  the  diaphragm,  of  a  cylinder  se- 
cured to  the  sound  box  and  through  which 

said  needle  arm  projects,  a  disk  fitting  the  95 
cylinder  and  having  an  opening  therein 
larger  than  the  needle  arm  through  which 
the  latter  projects,  disks  on  opposite  sides 
of  the  first-mentioned  disk  having  openings 
therein  fitting  the  arm,  said  last-mentioned  1^0 
disks  being  smaller  than  the  internal  diam- 

eter of  the  cylinder,  and  means  exerting 
pressure  on  said  disks,  substantially  as  de- 
scribed. 

2.  The  combination  with  a  sound  box,  a  ̂^^ 
diaphragm  therein,  and  a  needle  arm  con- 

nected to  the  diaphi'agm,  of  a  cylinder  se- 
cured to  the  sound  box  and  through  which 

said  needle  arm  projects,  a  disk  fitting  the 
cylinder  and  having  an  oi)ening  therein  HO 
larger  than  the  needle  arm  through  which 
the  latter  projects,  disks  on  opposite  sides  of 
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the  first-mentioned  disk  having  openings 
therein  fitting  the  arm,  said  last-mentioned 
disl<:s  being  smaller  than  the  internal  diam- 

eter of  the  cylinder,  said  cylinder  being  in- 
ternally screw-threaded  in  its  ends,  plugs  in 

said  ends,  and  coiled  springs  between  the 
plugs  and  the  disks,  substantially  as  de- 
scribed. 

In  testimony  whereof  I  haA'e  signed  my 
name  to  this  specification  in  the  presence  of  lo 
two  subscribing  witnesses. 

JAMES  P.  SHINN. 

Witnesses  : 
Geo.  M.  Smith, 
E.  S.  Wentz. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 
DAVID  H.  WILSON,  OF  CHICAGO,  ILLINOIS. 

RECORDING  AND  REPRODUCING  DEVICE  FOR  PHONOGRAPHS. 

1,048,934. Specification  of  letters  Patent.  Patented  Dec.  31, 1913. 
Application  filed  December  29,  1904.     Serial  No.  238,740. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  David  H.  Wilson,  a 

citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  an,d  State  of 

5  Illinois,  have  invented  a  certain  new  and 

useful  Improvement  in  Recording  and  Ke- 
producing  Devices  for  Phonographs,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  recording  and  re- 

10  producing  devices  for  phonographs,  and  the 
lilie,  and  has  for  its  object  to  produce  a  new 
and  improved  device  of  this  description 
which  may  be  used  either  as  a  recorder  or  a 
reproducer. 

15  My  invention  is  illustrated  in  the  accom- 
panying drawings,  wherein — 

Figure  1  is  a  side  view  of  a  device  embody- 
ing my  invention ;  Fig.  2  is  a  sectional  view 

of  the  device  shown  in  Fig.  1 ;  Figs.  3,  4  and 
20  5  show  the  parts  of  the  device  of  Fig.  2  sep- 

arated ;  Fig.  6  is  a  sectional  view  showing  a 
modified  construction ;  Fig.  7  is  a  view  show- 

ing a  further  modification. 
Like  letters  refer  to  like  parts  throughout 

25  the  several  figures. 
In  carrying  out  my  invention  I  provide 

an  outer  shell  or  cylinder  A,  having  an  in- 

wardly lorojecting  part  or  flange  A^.  The 
diaphragm   B   of   anj^   suitable  material   is 

30  mounted  in  a  diaphragm  support  B\  and  is 
held  in  place  by  an  adjustable  holding  piece 
B-  adjustably  attached  to  the  support  B% 
as,  for  example,  by  being  screw  threaded 

therein,  said  support  having  a  flange  B^ 
35  toward  which  the  diaphragm  is  pressed.  I 

prefer  to  provide  washers  B*  on  each  side  of 
the  diaphragm,  as  shown  in  Fig.  2,  such 
washers  to  be  of  more  or  less  elastic  mate- 

rial.    The  reproducing  or  recording  point 
40  is  attached  to  the  diaphragm  in  any  desired 

manner.  When  the  device  is  to  be  used 
either  as  a  reproducer  or  recorder  these 
points  must  be  removably  attached  to  the 
diaphragm  so  that  one  may  be  removed  and 

45  the  other  attached  as  desired.  This  may 
be  accomplished,  for  example,  by  fastening 

to  the  diaphragm  a  holding  piece  B^  adapt- 
ed to  receive  a  removable  piece  B'^  carrying 

the  reproducing  or  recording  pomt.    In  Fig. 

50  2  I  have  shown  a  reproducing  point  B^  and 

in  Fig.  6  a  recording  point  B*.  The  dia- 
phragm support  B^  is  connected  with  the 

cylinder  A  in  any  desired  manner,  and  is 

preferably  supported  upon  the  flange  A^  by 
means  of  balls  A^  The  diaphragm  support  55 
is  made  smaller  than  the  inside  dimensions 
of  the  cylinder  so  that  it  may  be  free  to  move 
in  such  cylinder,  such  support  moving  freely 
on  the  ball  bearings.  A  holding  piece  C  is 
adjustably  connected  with  the  cylinder  or  60 
sHell  A  in  any  desired  manner,  as  by  being 
screw  threaded  therein.  When  the  device 
is  to  be  used  as  a  reproducer  the  holding 

piece  is  adjusted  so  as  to  leave  the  dia- 
phragm and  its  support  free  so  that  the  dia-  65 

phragm  is  free  to  move  in  any  direction  to 
permit  the  reproducing  point  to  follow  the 
devious  path  required.  It  will  be  seen  that 
by  this  means  the  point  can  move  freely  in 

any  direction,  and  that  this  movement  oc-  70 
curs  within  the  cylinder  or  casing  A.  If 
now  it  is  desired  to  use  the  device  as  a  re- 

corder, the  point  must  be  stationary,  and 
this  I'esult  can  be  secured  by  screwing  down 
the  holding  piece  C  so  as  to  engage  the  dia-  75 
phragm  support  and  hold  it  agamst  move- 

ment. The  reproducing  point  can  then  be 
removed,  and  the  recording  point  attached, 
although  a  single  point  might  be  used  for 
both  purposes  by  having  it  properly  shaped.  80 
It  will  therefore  be  seen  that  the  only  thing 

necessary  to  change  the  device  from  a  re- 
pi'oducer  to  a  recorder,  and  vice  versa,  is 
the  movement  of  the  holding  piece  C  to 

either  engage  the  diaphragm  su^Dport  or  re-  85 
lease  it.  The  holding  piece  C  is  provided 

with  an  opening  and  a  sleeve-like  part  C-  to 
which  is  connected  the  tube  C^  which  leads 
to  the  ear  or  mouth  of  the  person  using  the 
device.  90 

In  Fig.  6  I  have  shown  a  modified  con- 
struction wherein  balls  C^  are  interposed  be- 

tween the  holding  piece  C  and  the  diaphragm 

support.  This  holding  piece  C  is  also  ar- 
ranged in  a  difi^erent  manner.  In  Fig.  2  the  9£ 

part  of  the  holding  piece  which  engages  the 
cylinder  A  projects  in  a  direction  opposite 
to  that  of  the  cjdindrical  part  C'.  In  Fig. 
6  both  of  these  parts  project  in  the  same  di- 

rection from  the  web  C*,  and  this  web  is  in-  i 
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clinecl,  as  shown.  In  other  words,  the  en- 
gaging part,  which  engages  the  cylinder  A, 

and  the  cjdindrical  part,  through  which  the 
sound  is  conveyed,  are  connected  by  an  in- 

5  clined  web.  By  supporting  the  diaphragm 
upon  balls  only  a  small  contact  is  secured, 
that  is  it  is  only  supported  at  intervals,  and 
consequently  gTeater  elasticity  and  respon- 

siveness are  secured.     It  will  also  be  seen 
10  that  it  is  impossible  for  the  diaphragm  to 

jump,  as  its  movement  is  limited  but  is  yet 
sufficient  to  produce  the  desired  result  of 
permitting  the  point  to  move  as  required. 

In  Fig.  7  I  have  shown  the  diaphragm 
15  supported  directly  upon  balls  E,  such  balls 

being  contained  Avithin  the  diaphragm  sup- 
port B^.  This  increases  the  elasticity  and 

vibratory  characteristics  of  the  diaphragm, 
and  thus  increases  its  efficiency  and  insures 

20  its  satisfactory  action. 
I  have  described  in  detail  a  certain  par- 

ticular construction  embodying  my  inven- 
tion, but  it  is  of  course  evident  that  the  parts 

may  be  varied  in  many  particulars  and  some 
25  of  the  parts  omitted  and  others  used  with 

parts  not  herein  shoAvn  without  departing 
from  the  spirit  of  my  invention.  I,  there- 

fore, do  not  limit  myself  to  the  particular 
construction  shown. 

30  When  the  recording  point  is  used  it  is 
often  desirable  to  provide  it  with  a  stiffen- 

ing device  to  prevent  it  from  tipping.  This 
stiffening  device  thus  stiffens  the  diaphragm 
and  relieves  it  of  the  tipping  strain.     I  have 

35  shown  one  form  of  such  device  in  Fig.  6, 
wherein  D  is  a  spring  connected  with  the 
recording  point  at  one  end  and  attached  at 
the  other  end  to  the  diaphragm  support,  as 
by    being    inserted    between    one    of    the 

40  washers  B*  and  the  projecting  part  B*.  It 
will  be  noted  that  this  spring  makes  no  con- 

tact whatever  with  the  diaphragm.  The 
shell  A  is  held  in  position  in  any  desired 

manner,  as,  for  example,  by  a  clamp  D^  pro- 
4  5  videcl  with  an  arm  D-  hinged  to  the  support 

D'  by  means  of  which  the  device  is  sup- 
ported in  proper  position. 

I  claim : 

1.  A  reproducing  device  for  phonographs 
50  comprising  an  outer  shell,  a  diaphragm  asso- 

ciated therewith,  a  diaphragm  support  to 
which  said  diaphragm  is  connected,  said 
diaphragm  support  movably  mounted  in 
said  shell  so  as  to  be  free  to  move  laterally 

55  there  being  a  free  open  space  between  the 
diaphragm  support  and  the  inner  face  of 
saicl  shell. 

2.  A  combined  reproducer  and  recorder 
for  phonographs  comprising  an  outer  shell, 

60  a  diaphragm  associated  therewith,  a  dia- 
phragm sujDport  to  which  said  diaphragm 

is  connected,  said  diaphragm  support  mov- 
ably mounted  in  said  shell,  and  an  adjust- 

able holding  piece  extending  entirely  around 

the  shell  and  adapted  to  be  moved  so  as  to  65 
clamp  the  diaphragm  support  to  prevent  its 
lateral  movement  with  relation  to  the  shell. 

3.  A  reproducing  device  for  phonographs 
comprising  an  outer  shell,  a  diaphragm  asso- 

ciated therewith,  a  diaphragm  support  to  70 
which  saicl  diaphragm  is  connected,  said 
diaphragm  support  movably  mounted  in 
said  shell  so  as  to  be  free  to  move  laterally, 
and  a  series  of  balls  upon  which  said  dia- 

phragm support  is  carried.  75 
4.  A  device  for  phonographs  comprising 

a  shell,  a  diaphragm  having  a  point  con- 
nected therewith,  a  support  to  which  said 

diaphragm  is  connected,  said  diaphragm 
support  smaller  than  the  shell  so  as  to  be  80 
free  to  move  therein,  two  series  of  balls,  one 
on  each  side  of  said  diaphragm  support,  and 
an  adjustable  holding  piece  associated  with 
one  series  of  balls. 

5.  A  device  for  phonographs  comprising  85 
a  shell,  a  diaphragm  having  a  point  con- 

nected therewith,  a  diaphragm  holder  to 
which  said  diaphragm  is  connected  and 
loosely  mounted  in  said  shell  and  discon- 

nected from  the  shell  so  as  to  be  free  to  move  90 
laterally,  an  adjustable  holding  piece  for 
said  diaphragm  support  for  limiting  its 
movement. 

6.  A  device  for  phonographs  comprising 

a  shell,  a  diaphragm  having  a  point  con-  95 
nected  therewith,  a  diaphragm  holder  to 
which  said  diaphragm  is  connected  and 
loosely  mounted  in  said  shell,  an  adjustable 
holding  piece  for  said  diaphragm  support 
for  limiting  its  movement,  said  holding  piece  100 
comprising  an  engaging  part  which  engages 
the  shell  and  a  cylindrical  part  connected 
thereto  by  an  inclined  web  and  projecting 
in  the  same  direction  therefrom. 

7.  A  device  for  phonographs  comprising  105 
an  outer  shell,  a  diaphragm  associated  there- 
Avith,  a  diaphragm  support  to  which  said 
diaphragm  is  connected,  said  diaphragm 
support  movably  mounted  in  said  shell,  an 
adjustable  holding  piece  associated  with  the  110 
shell,  and  a  series  of  balls  between  said  ad- 

justable holding  piece  and  the  diaphragm 

support. 8.  A  device  for  phonographs  comprising 
an  outer  shell,  a  diaphragm  provided  with  115 
a  point  mounted  in  said  shell  so  as  to  be 
free  to  move  laterally  when  the  device  is 
acting  as  a  reproducer,  and  means  for 
clamping  the  diaphragm  to  the  shell  when 
the  device  is  acting  as  a  recorder.  120 

9.  A  reproducing  device  for  phonographs 
comprising  a  diaphragm,  an  outer  shell 
therefor,  means  for  mounting  the  dia- 

phragm in  the  shell  so  that  it  is  free  to 
move  in  the  shell  in  a  plane  parallel  to  itself.  125 

10.  A  reproducing  device  for  phono- 
graphs comprising  an  outer  shell,  a  dia- 
phragm therein,  balls  above  and  below  the 
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diaphragm  and  between  which  said  dia- 
phragm is  mounted  so  as  to  be  free  to  move 

laterally. 
11.  A  reproducing  device  for  phono- 

graphs, comprising  a  diaphragm,  a  holding 
part  therefor,  an  outer  shell  containing  the 
holding  part,  a  free  space  between  the  hold- 

ing part  and  the  outer  shell  free  from  cen- 

tering means,  whereby  the  diaphragm  and 
holding  part  are  free  to  move  in  a  plane  lo 
parallel  to  the  diaphragm. 

DAVID  H.  WILSON. 

Witnesses : 
Homer  L.  IDiaft, 
LucT  A.  Falkenbeeg. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

■Washington,  D.  C." 

Commissioner  of  Patents, 
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Specification  of  Letters  Patent.  Patented  Dec.  31, 1913. 
Application  filed  October  ?1,  1911.    Serial  No.  655,965. 

Tg  all  whom  it  may  conarn: 
Be  it  known  that  I,  Gilbert  Stiff,  a  citi- 

>cen  of  the  United  States,  residing  at  Ovid, 
in  tlie  county  of  Clinton  and  State  of  Michi- 

5  gan.  have  invented  new  and  nsefnl  Tmprove- 
nieiits  in  Colhipsible  Phonograph-Horns,  of 
\vliich  the  following  is  a  specification. 
The  invention  provides  a  horn  designed 

mo-t  especially  for  sound  reproducing  ma- 
10  chines  of  the  phonograph  type,  the  purpose 

heing  the  provision  of  a  horn  which  will 
admit  of  its  length  being  readily  reduced  so 
tliat  the  horn  may  be  stored  in  a  compara- 

tively small  space  either  for  convenience  of 

15  cari-ying  or  to  be  laid  aside  when  not  re- 
quired for  immediate  use  so  as  not  to  be  in 

the  way.  the  invention  relating  mo.st  essen- 
tially to  the  joint  formed  between  the  horn 

sections   whereby   both   the   inner   and    the 
20  outer  side  of  the  horn  are  practically 

smooth  and  continuous. 
The  in\entiou  consists  of  the  novel  fea- 

tures, details  of  con.struction  and  combina- 
tion of  parts,  which  hereinafter  will  be  more 

25  ])articularly  set  forth,  illustrated  in  the  ac- 
companying drawing,  and  pointed  out  in 

the  appended  claim. 

TJefen-ing  to  the  drawing,  forming  a  jjart 
of  the  specification.  Figure  1  is  a  side  view 

30  of  a  horn  of  the  type  desci-ibed  embodying 
the  inventiou.  a  ]iart  being  broken  away. 
Fig.  2  is  a  sectional  view,  the  parts  or  horn 
sections  being  separated  and  the  dotted 
lines  .shoAving  the  ̂ wsition   of  the  sections 

3  5  when  nested.     Fig.  3  is  an  ejilarged  .section 
of  the  joint  formed  between  adjacent  sec- 
(ions.  Fig.  i  is  an  enlarged  view  of  a  part 
of  one  of  the  horn  sections. 

Corresjionding    and    like    parts    are    re-  | 
43  ferred  to  in  the  following  description,  and  i 

•  -indicated  in  all  the  views  of  the  drawing,  by  [ ilio  same  reference  characters. 

The  horn  in  its  general  appearance  may 

be  of  any  design  such  as  commonly  )')rovided 
4  3  for  sound  reproducing  machines  and  may  be  \ 

constructed  of  any  material. 
Tn   order  to  admit    of  the   length  of  the 

liorn  being  reduced  it  is  ]n-opo.sed  to  form  | 
llie  horn  of  longitudinal  sections  Avhich  are  | 

">  1  separable,   each   of   the   sections   being   ap-  ! 
in-oximately   of   fru.sto-conical    form.      The  | 
number  of  the  born  sections  and  the  length 
thereof  will  depend   upon  the  size  of  the  ■ 
horn  and  the  space  into  Avhich  the  same  is  : 

"■  ■'  to  be  packed  when  tlie  horn  is  reduced  in.  ' length. 

Tn  accordance  Avith  the  invention  it  is  pre- 
ferred to  construct  the  horn  of  wood  or  like 

J  fibrous  material.     The  edges  or  ends  of  the 
sections    bordering    upon    or    forming    the   60 

!  joint  are  rabbeted  or  halved  so  that  when  the 
\  sections  are  placed  together  lioth  the  inner 
I  and  the  outer  walls  are  smooth  and  prac- 
j  tically  continuous,  while  at  the  same  time 
I  the  part.s  of  the  horn  sections  forming  the  65 

I  joints  overlap.     The  horn  sections  are  posi- 
\  tively   connected  by   providing   the   halved 
ends  upon  their  longitudinal  walls  or  faces 
Avith    fine   screAv-th reads    Avhich    match    and 

;  interlock  Avhen  the  sections  are  assembled.  70 

'  as  indicated  most  clearly  in  Figs.  1  and  3. 
The  end  or  edge  portions  of  the  horn  sec- 

tions are  susceptible  to  contraction  or  ex- 
pansion   or    to    injury,    which    ordinarily 

would  prcA-ent  assembling  the  .sections.    This  75 
difficulty    is    overcome   by    reinforcing    the 
ends  or  edge  portions  of  the  horn  sections, 
the  reinforcement  being  in  the  nature  of  a 
metal  binding  1.  Avhich  embraces  oppo.site 

:  sides  of  the  section   and  extends  over  the  80 
end  thereof.  The  reinforcement  1  consists 

'  of  inner  and  outer  tapered  elements  l**  and 
l"*  and  a  connecting  part  1*^  joining  the  outer 
ends  of  the  elements  1"  and  1''.  One  of  such 
elements  is  threaded  to  engage  matching  85 
scrcAvthreads  on  the  mating  element  of  the 
atljaceut  horn  section.  The  snniller  ends  of 
the  horn  sections  are  rabbeted  on  the  outer 
sides  and  the  larger  ends  are  rabbeted  on  the 
inner  sides.  The  outer  element.s  of  the  re-  90 
inforcements  fitted  to  the  smaller  ends  of 
the  horn  .sections  are  threaded.  Avhereas  the 
inner  elements  of  the  reiTiforcements  at  the 

larger  ends  of  such  horn  sections  are  thread- 
ed. The  reinforcement  1  besides  protecting  95 

the  end  of  (he  horn  section  also  serves  to 

give  a  finished  appearance  thereto  and  piv- 
vents  injury  to  the  end  of  the  section. 

When  the  sections  comi-)rising  the  horn 
are  assembled,  as  indicated  in  Fig.  1,  both  100 
the  inner  and  the  outer  walls  are  practically 
smooth  and  continuous.  When  the  sections 

are  se]:)arated  they  may  be  nested,  as  indi- 
cated by  the  dotted  lines  in  Fig.  2.  to  admit 

of  their  occupying  a  small  space  or  being  105 
packed  into  a  case  for  convenience  of  car- 
rying. 

From  the  foregoing  description,  taken  in 
connection  Avith  the  accompanying  drawing, 
the  advantages  of  the  construction  and  of  110 
the  method  of  operation  Avill  be  readily  ap- 

parent to  those  skilled  in  the  art  to  which 
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10 

15 

the  invention  appertains,  and  while  I  have 
described  the  principle  of  operation  of  the 
invention,  together  with  the  device  Avhich  I 
now  consider  to  be  the  embodhnent  thereof. 
I  desire  to  have  it  nnderstood  that  the  de- 

vice shown  is  merely  ilhistrative.  and  that 
such  changes  ma_y  be  made  when  desired  as 
are  within  the  sco^De  of  the  claim  appended 
hereto. 

Having  thus  described  the  invention  Avhat 
is  claimecl  as  new,  is : — ■ 

A  collapsible  horn  for  phonographs  com- 
prising a  plurality  of  separable  sections  of 

similar  formation,  each  of  said  sections  be- 
ing of  tapering  form  and  having  its  ends 

rabbeted,  the- smaller  end  having  the  rabbet 

on  the  outside  and  the  larger  end  having  the 
rabbet  on  the  inside,  and  a  metal  reinforce- 

ment fitted  to  each  rabbeted  end  and  con- 
sisting of  inner  and  outer  tapered  elements, 

and  a  connecting  part  joining  the  outer  ends 
of  said  elements,  the  joints  between  the  sec- 

tions being  threaded  and  of  such  form  as 
to  present  smooth  inner  and  outer  surfaces 
when  the  sections  are  assembled. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

GILBERT  STIFF. 

Witnesses : 
]\hLDi!ED  B.  Holland. 
Hattie  L.  Holland. 

20 

25 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing -the 
Washington,  D.  C." 

Commissioner  of  Patents, 
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1,049,315. Specification  of  Xetters  Patent.  Patented  Dec.  31, 1913. 

Application  filed  August  18,  1910.     Serial  No.  577,774. 

To  all  wliom,  it  may  concern: 
Be  it  known  that  I,  Frank  L.  Dyer,  a 

citizen  of  the  United  States,  and  a  resident 
of  Montclair,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Talking- 
Machines,  of  which  the  following  is  a  de- 
scription. 
My  invention  relates  to  talking  machines, 

10  and  my  object  is  to  produce  an  improved 
device  for  feeding  the  reproducer  and  stylus 
carried  thereby  across  a  rotatable  soxmd  rec- 

ord of  the  disk  type.  I  moimt  the  sound 
convej^ing  tube  upon  which  the  reproducer 

15  is  carried  by  means  of  a  ball  and  socket 
joint  upon  a  fixed  tube  forming  part  of  or 

connecting  Avith  the  amplifying  hoi'n.  By 
this  ball  and  socket  joint  construction,  the 
reproducer  is  free  to  be  moved  across  the 

20  face  of  the  record  to  give  the  feed,  and  also 
is  free  to  be  moved  toward  and  away  from 
the  record  surface.  The  movable  hollow 
arm  or  tube  carries  a  geared  sector  or  other 
desired  engaging  means,  which,   upon  the 

25  lowering  of  the  reproducer  to  cause  the 
stylus  to  engage  a  record,  moves  into  mesh 
with  a  gear  or  other  driving  device  con- 

nected with  the  motor.  Thus,  the  feed  may 
be  engaged  or  disengaged  at  any  point  in 

30  the  reproduction  of  a  record  by  merely  low- 
ering the  reproducing  stylus  into  tracking 

position  upon  a  record  or  raising  it  there- 
from. 

My  invention  also  comprises  an  improved 
35  construction  of  a  talking  machine  inclosed 

within  a  cabinet  in  which  the  sound  ampli- 
fying horn  is  carried  by  the  hinged  cover  of 

the  cabinet. 
Other  objects  of  my  invention  comprise 

40  the  construction  of  parts  and  combinations 
of  elements  hereinafter  more  fully  described 
and  set  forth  in  the  appended  claims. 

In  order  that  a  clearer  understanding  of 
my  invention  may  be  had,  attention  is  here- 

45  by  directed  to  the  accompanying  drawings 
forming  part  of  this  specification,  in 
which — - 
Figure  1  represents  a  plan  view  of  a  re- 

producing talking  machine  embodying  my 
50  invention.  Fig.  2  represents  a  horizontal 

cross  section  taken  on  line  2 — 2  of- Fig.  3. 
Fig.  3  represents  a  central  vertical  cross 
section  through  the  tallring  machine  shown 
in  Fig.  1,  certain  parts  being  shown  in  side 

55  elevation.    Fig.  4  is  an  enlarged  detail  per- 

spective view  of  certain  parts  shown  in 

Figs.  2  and  3.  Fig.  5  is  a  A'ertical  cross  sec- 
tion of  a  talking  machine  similar  to  that 

shown  in  Fig.  3,  provided  with  a  hinged 
cover  carrying  the  amplifying  horn,  certain  60 
parts  being  shown  in  side  elevation.  Fig. 
6  is  a  front  view  of  the  machine  and  cabi- 

net shown  in  Fig.  5.  Fig.  7  is  a  plan  view 
of  the  same,  and  Fig.  8  is  a  side  elevation, 
the  cover  being  shown  in  raised  position.         65 

Referring  to  the  drawings,  the  repro- 
ducer 1  is  provided  with  stylus  2  mounted 

in  any  suitable  way,  and  connected  Avith  the 
diaphragm  of  the  reproducer  as  by  lever  3 
pivoted  at  4  to  reproducer  1,  stylus  2  being  70 
adapted  to  track  a  sound  record  5  of  the  disk 
tj'pe  mounted  upon  turn-table  6  supported 
by  vertical  spindle  7  which  is  rotatably 
mounted  in  horizontal  member  8  and  is 

adapted  to  be  rotated  by  motor  9  mounted  75 
upon  shaft  10,  as  is  common.  Reproducer  1 

is  mounted  upon  the  end  of  sound  couA-eying 
tube  11  which  extends  horizontally  across 

record  5  rearAA^ardly  from  reproducer  1  and 
thence  bends  downwardly,  as  shown  at  12,  80 
extending  through  an  opening  in  horizontal 
member  8.  The  downwardly  directed  por- 

tion 12  of  tube  11  is  provided  toward  its 
loAver  end  with  a  swelling  13  approximately 
spherical  in  shape.  The  tube  14  extends  up-  85 
Avardly  Avithin  the  loAver  end  of  dowuAvardly 
directed  portion  12  of  tube  11  and  is  formed 
at  its  upper  end  with  an  approximately 
spherical  SAA-elling  15  upon  its  exterior, 
which  is  adapted  to  fit  within  the  interior  90 
surface  of  spherical  portion  13  of  tube  12 
to  form  a  ball  and  socket  joint.  The  lower 
end  of  tube  14  extends  into  the  upper  end  of 
stationary  tube  16,  which  is  integral  with  or 
connected  to  the  sound  amplifying  horn  of  95 
the  talking  machine.  Tube  14  mny  be  se- 

cured to  horn  16,  or  it  may  simply  engage 
within  the  upper  end  of  the  same  as  shown, 
a  collar  or  shoulder  17  upon  the  lower  end 

of  tube  14  resting  upon  the  upper  end  of  100 
tube  16,  as  shown,  to  support  tube  14. 

Motor  9  is  provided  with  a  chain  of  gears 
connecting  the  shaft  10  thereof  with  a  gear 
18  which  is  shown  as  a  spur  pinion  mounted 

upon  horizontal  shaft  19.  Motor  shaft  10,  ̂ 05 
which  is  supported  by  bracket  20  from  hori- 

zontal member  8,  has  a  large  worm  wheel  21. 
This  meshes  with  a  worm  22  mounted  ver- 

tically which  in  turn  meshes  with  a  worm 

wheel  23  mounted  upon  shaft  24  supported  H'' 
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by  bracket  25.  Shaft  24  has  a  worm  26 
formed  thereupon  which  meshes  with  a 
worm  wheel  27  secured  to  shaft  19  upon 
the  opposite  end  thereof  from  gear  18. 

5  The  lower  end  of  rotatable  tube  12  has  a 
sector  28  secured  thereto  below  the  swelling 
13.  This  sector  is  provided  upon  its  lower 
face  with  gear  teeth  29  adapted  to  mesh 
with  gear  18  when  stylus  2  is  in  operative 

20  position  to  track  the  record  5  upon  turn- 
table 6.  When  it  is  desired  to  stop  the  feed 

or  to  move  the  stylus  to  track  a  different 
part  of  the  record,  reproducer  1  is  simply 
raised,  the  tube  11  SAvinging  backwardly  as 

15  surface  13  thereof  slides  over  swelling  15  of 
tube  14,  causing  sector  28  to  move  out  of 
engagement  with  gear  18.  When  the  stylus 
is  moved  back  into  operative  position,  the 
sector  engages  gear  18,  whereiipon,  if  the 

20  motor  9  is  running,  the  stylus  will  be  fed 
positively  across  the  record.  If  desired, 

means  may  be  emploj'^ed  to  prevent  lateral oscillation  of  hollow  arm  11  about  its  ball 
and   socket   joint   in    a    direction    at   right 

25   angles  to  the  plane  of  Fig.  3  of  the  draAvings. 
1  have  shown  one  such  means  in  the  draw- 

ings, in  which  a  ring  30  is  mounted  within 
the  opening  in  member  8  through  which  tube 
12  descends,  surrounding  spherical  portion 

30  13  of  tube  12  but  out  of  contact  with  the 
same,  sufRcient  space  being  left  between 
swelling  13  and  ring  30  to  permit  the  neces- 

sary movement  of  stylus  2  toward  and  away 
from  record  5.     A  pair  of  pins  axially  in 

35  line  Avith  each  other,  of  which  one  is  shown 
in  Fig.  3  at  31,  are  secured  in  ring  30  and 
extend  through  SAvelling  13  of  tube  12  to  the 
inner  surface  thereof,  tube  12  being  ro- 
tatably  mounted  upon  the  inner  ends  of  pins 

40  31.  Ring  30  is  slidable  within  a  recess  pro- 
vided therefor  in  its  seat  in  the  lug  32'  de- 

pending from  member  8,  so  that  when  stylus 
2  is  fed  across  the  record,  ring  30  turns  in 
its  seat  and  when  the  stylus  is  raised  out  of 

46  contact  Avith  the  record,  tube  12  pivots  about 

pins  31,  surface  13  sliding  oA^er  surface  15. 
Tube  16  may  be  integral  with  or  connected 

to  the  horn  or  sound  amplifier  in  any  de- 
sired manner.     As  shown  in  the  drawings, 

50  tube  16  bends  upwardly  as  shoAvn  at  32  ancl 

joins  the  A^ertically  rising  portion  33  of  the 
horn,  which  has  a  forwardly  extending 
elboAv  34.  The  machine  is  i^referably  mount- 

ed in  a  cabinet  35,  to   which  coA'er  36  is 
55  hinged  on  the  top  thereof,  as  shown  at  37. 

Sound  amplifying  horn  38  is  secured  within 
coA^er  36,  having  its  exit  end  situated  in  the 
front  side  39  of  the  coA^er,  Avhich  is  provided 
with  an  opening  40  within  which  the  exit 

60  end  of  horn  38  fits.    Elbow  34  of  sound  con- 
veying tube  33  abuts  against  the  end  41  of 

horn  38  when  the  cover  is  closed,  as  shoAvn 
in  Fig.  5,  to  form  one  continuous  horn. 

It   is   obvious  that  my   iuA^ention  is   not 
65  limited  to  the  particular  details  of  construc- 

tion described,  but  is  as  broad  as  the  ap- 
pended claims. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

ent is  as  follows: —  ^q 
1.  In  a  device  of  the  class  described,  the 

combination  of  a  supporting  member,  a  rec- 
ord support  above  said  supporting  member, 

a  sound  conve3dng  tube,  a  sound  box  carried 
thereby  and  having  its  interior  connected  75 
thereAvith,  said  tiibe  extending  rearAvardly 
across  said  support  from  said  soimd  box  and 
thence  cloAvnAvardly  through  said  support- 

ing member,  said  dowuAvardly  extending 
portion  haAang  a  pivotal  connection  with  the  go 
supporting  member,  whereby  the  tube  may 
be  pivotally  moved  about  a  pair  of  axes  at 
right  angles  to  each  other,  and  the  end  of 
said  portion  being  beloAv  such  piA^otal  con- 

nection, driving  means  supported  beloAV  said  35 
supporting  member,  and  engaging  means 
cairied  by  the  end  of  said  tube  beloAV  the 
pivotal  connection  of  the  same  Avith  the  sup- 

porting member,  positioned  to  moA^e  into 
engagement  Avith  said  driving  means  when  90 
said  tube  is  SAVung  to  operatively  position 
said  sound  box,  substantially  as  described. 

2.  In  a  deA'ice  of  the  class  described,  the 
combination    of   a    supporting    member,    a 
record  support  above  said  supporting  mem-   95 
ber,  a  sound  conveying  tube,  a  sound  box 
carried  thereby  and  having  its  interior  con- 

nected therewith,  said  tube  extending  rear- 
wardly  across  said  support  from  said  sound 
box  and  thence  cloAvnwardly  through  said   100 

supporting  member,  said  sujoporting  mem- 
ber having  a  bearing  for  said  tube  provid- 
ing for  movement  of  the  rearwardly  extend- 
ing portion  of  the  same  toward  and  away 

from  the  record  support,  driving  means  be-    105 
low  said  supporting  member,  and  engaging 
means  carried  by  the  downwardly  extend- 

ing ]5ortion  of  said  tube  beloAV  said  bearing 
positioned   to  move  into   engagement   with 
said  driving  means  when  said  tube  is  swung   no 

to  operatively  position  said  sound  box,  sub- 
stantially as  described. 

3.  In  a  device  of  the  class  described,  the 
combination  with  a  horizontal  supporting 

member,  a  record  support  above  said  mem-  115 
ber,  a  sound  conveying  tube  carrying  a 
sound  box,  said  tube  extending  rearwardly 
from  said  sound  box  and  thence  through 
said  supporting  member,  said  supporting 
member  haAang  a  connection  with  the  tube  120 

providing  for  moA'ement  of  the  rearwardly 
extending  portion  of  the  same  toward  and 
away  from  the  record  support  and  for 
moA'ement  substantially  parallel  to  said  sup- 

port, rotating  means  below  said  supporting  125 
member,  and  means  carried  by  the  end  por- 

tion of  said  tube  below  said  connection  posi- 
tioned to  move  into  engagement  with  said 

rotating  means  when  said  tube  is  SAvung  to 
operatively    position    said    sound    box    to  iso 
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thereby  move  the  sound  box  across  said  rec- 
ord support,  substantially  as  described. 

4.  In  a  device  of  the  class  described,  the 
combination  of  a  sound  conveying  tube,  a 

5  sound  box  carried  thereby  and  having  its 
interior  connected  therewith,  said  tube  ex- 

tending rearwardly  from  said  sound  box  and 
thence  dovpnwardly,  a  horizontal  support- 

ing  member   having   an   aperture   through 
10  which  the  downwardly  extending  portion  of 

said  tube  extends,  a  ring  horizontally  and 
rotatably  mounted  in  the  walls  of  said  aper- 

ture, the  tube  being  pivotally  connected  to 
said  ring  at  diametrically  opposite  points, 

15  driving  means  beneath  said  supporting 
member,  and  engaging  means  carried  by  the 
downwardly  extending  portion  of  said  tube 
below  said  supporting  member,  positioned 

to  move  into  engagement  with  said  di'iving 
20  means  when  said  tube  is  swung  to  oper- 

atively  position  said  sound  box,  substan- 
tially as  described. 

6.  In  a  device  of  the  class  described,  the 
combination  of  a  sound  conveying  tube,  a 

25  sound  box  carried  thereby  and  having  its 
interior  connected  therewith,  said  tube  ex- 

tending rearwardly  from  said  sound  box 
and  thence  downwardly,  a  horizontal  sup- 

porting member  having  an  aperture  through 
which  the  downwardly  extending  portion  of  80 
said  tube  extends,  a  ring  horizontally  and 
rotatably  mounted  in  the  walls  of  said  aper- 

ture, the  tube  being  pivotally  connected  to 
said  ring  at  diametrically  opposite  points,  a 
fixed  tube  extending  upwardly  within  the  35 
lower  end  of  said  downwardly  extending 
portion  and  having  a  ball  and  socket  joint 
connection  therewith,  driving  means  be- 

neath said  supporting  member,  and  engag- 
ing means  carried  by  the  downwardly  ex-  4  0 

tending  portion  of  said  tube  below  said 
supporting  member,  positioned  to  move  into 
engagement  with  said  driving  means  when 
said  tube  is  swung  to  operatively  position 
said  sound  box,  substantially  as  described.  45 

This   specification   signed   and   witnessed 
this  16th  day  of  August  1910. 

FRANK  L.  DYER. 

Witnesses : 
Dyer  Smith, 

Frank  D.  Lewis. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C' 

Commissioner  of  Patents, 
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1,049,316. Specification  of  Letters  Patent.  Patented  Dec.  31, 1912. 

Application  filed  March  20,  1909.     Serial  No.  484,811. 

To  all  whom  it  may  concern: 
Be  it  known  tliat  we,  Frank  L.  Dyer,  a 

citizen  of  the  United  States,  and  residing 
at  Montclair,  county  of  Essex,  and  State  of 

5  New  Jersey,  and  Peter  Weber,  a  citizen  of 
the  United  States,  and  residing  at  Orange, 
county  of  Essex,  and  State  of  New  Jersey, 
have  invented  a  certain  new  and  useful  Im- 
l^rovement  in  Phonograph-Rejiroducers,  of 

10  which  the  following  is  a  description. 
Our  invention  relates  to  phonograph  re- 

producers, our  object  being  more  particu- 
larly to  provide  for  the  greater  freedom  of 

movement  of  the  stylus  lever,  in  order  that 
15  a  more  faithful  reproduction  of  the  vibra- 

tions of  the  sound  record  may  be  made,  and 
that  undue  wear  upon  the  stylus  and  record 
may  be  avoided. 

Our  invention   relates  more  particularly 
20  to  a  novel  means  of  mounting  the  stylus  le- 

ver whereby  greater  fi-eedom  of  movement 
of  the  same  transverse  to  the  record  gTOOve 
may  be  allowed. 

Another   object  of   our  invention   is   the 
25  provision  of  means  for  alining  the  stylus 

lever  in  a  central  position  whenever  the 
stylus  is  lifted  from  the  record  surface. 

Other  objects  of  our  invention  will  appear 

in  the  description  following  and  in  the  ap- 
30  pended  claims. 

Attention  is  hereby  called  to  the  accom- 
panying drawings,  embodying  a  preferred 

form  of  our  invention,  and  in  which — 
Figure  1  is  a  side  elevation,  partly  in  sec- 

35  tion,  of  a  reproducer  embodying  our  inven- 
tion. Fig.  2  is  a  bottom  view  of  the  same 

showing  the  stylus  lever  and  connections 

and  the  adjacent  portion  of  the  floating- 
weight,  and  Fig.  3  is  a  detail  view  of  the 

40  means  for  alining  the  stylus  lever  centrally. 
The    same    reference    numerals   are   used 

throughout  the  various  views  to  denote  cor- 
responding parts. 

Referring  to  the  drawings,  1  represents 
45  a  sound  box  bo^ly  of  the  usual  form.  A  di- 

aphragm 2  is  secured  between  gaskets  3  by 
a  clamping  ring  4  threaded  in  a  depending 
flange  of  the  body  1.  The  floating  weight 
5  is  pivoted  at  6  to  the  pivot  block  7,  which 

50  is  pivotally  secured  to  the  body  1  by  the 
usual  screw  8.  The  floating  weight  5  is 
provided  with  a  vertical  passageway  9 
through  which  passes  the  link  10  which  con- 

nects the  center  of  the  diaphragm  2  with 

the  stylus  lever  11.     The  stylus  lever  11  car-  55 
ries  the  stylus  12,  and  said  lever  11  is  piv- 

oted  on   the   horizontal   screw   or   stud   13, 
which   is   mounted   in   depending   lugs    14. 
These  lugs   14  have   formed  therewith  the 
arm  15,  which  extends  back  from  the  pivot  60 
13  parallel  or  substantial^  so  to  the  body 
of  the  floating  weight  5  in  the  direction  of 

the    link    10.'    The    stud    16    is    rotatably mounted  in  the  floating  weight  and  is  inte- 
gral with  or  secured  to  the  arm  15  at  the  65 

end  of  the  said  arm  nearest  to  the  link  10. 

The  stud  16  is  mounted  in  a  position  ap- 
proximately   at    right    angles    to    the    dia- 

phragm 2,  and  is  mounted  to  be  easily  ro- 
tatable  in  the  Aveight  5  by  any  convenient  70 
means,  as  by  the  short  screw  17  shown  in 
the  drawings,  the  head  18  of  which  screw 
rests  upon  the  upper  surface  of  the  boss  19 
of  the  floating  weight. 

It  will  thus  be  seen  that  the  stylus  lever  75 
11  is  so  mounted  as  to  have  pivotal  move- 

ment in  a  plane  substantially  at  right  angles 
to  the  diaphragm  2  about  its  pivot  13,  and  in 
a   plane   substantially  parallel   to  the  dia- 

phragm 2  about  its  stud  16  as  an  axis.    Fur-  80 
thermore,  it  will  be  seen  that  the  axes  16  and 
13  do  not  intersect.    The  arm  15  on  the  stud 

16  constitutes,  in  effect,  a  crank  arm,  where- 
by the  stylus  12  is  allowed  movement  lateral 

to  the  record  groove  in  an  arc  described  85 
about  the  stud  16  as  a  center.    Of  course,  the 
greater  the  distance  from  the  stud  16  to  the 
stylus  12,  the  flatter  will  be  the  arc  described 
by  the  stylus  in  movements  transverse  to  the 
record  groove,  whereby  a  more  truly  univer-  90 
sal  movement  of  the  stylus  is  attained.     It 
will  be  observed  that  this  desirable  length  of 
radius  of  the  stylus  in  its  transverse  move- 

ments  might   be    attained   by    eliminating 
crank  arm  15  and  placing  pivot  13  directly  95 
below  stud  16,  so  that  the  axes  16  and  Ts 
would  be  intersecting,  as  has  been  proposed, 
but  in  this  case  the  desirable  relation  be- 

tween the  lengths  of  the  lever  arms  from  the 
pivot  13  to  the  stylus  12  and  to  the  point  of  100 
connection  of  the  link  10  with  the  stylus, 
whereby  the  vertical  movement  of  the  stylus 
in  tracldng  the  record  grooves  is  amplified, 
would  be  seriously  interfered  with. 

In  Fig.  3  we  have  shown  a  detail  view  of  105 
the  means  for  alining  the  stylus  lever.    This 
consists  of  the  vertical  memijer  19  secured  in 

the  floating  weight  5,  which  member  is  pro- 
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vided  on  the  under  side  of  the  floating 
weight  with  depending  branches  20  in  the 

form  of  an  inA^erted  V.  These  branches  20, 
20  embrace  the  tail  of  the  styhis  lever  11. 

5  When  the  stylus  12  is  in  contact  with  the 
record  surface,  the  tail  of  the  lever  11  will 
be  forced  downwardly  some  distance  from 
the  under  surface  of  the  floating  weight  5  so 
that  the  leA^er  may  move  laterally  through  a 

10  considerable  are  before  the  tail  of  the  lever 
encounters  the  side  of  one  of  the  stops  20,  as 
is  shown  in  dotted  lines  in  Fig.  3.  When, 
however,  the  reproducer  is  lifted  so  that  the 
stylus  is  removed  from  the  record  surface 

15  for  any  purpose,  the  tail  of  the  lever  is 
raised,  the  inclined  inner  surface  of  the  arm 
20  with  which  the  tail  of  the  lever  is  in  con- 

tact guiding  the  same  to  a  central  position 
so  that  when  the  reproducer  is  again  lowered 

20  to  place  the  stylus  in  contact  with  the  rec- 
ord groove,  the  lever  will  be  in  proper  aline- 

ment  parallel  to  said  groove. 
Having  now  described  our  invention,  Avhat 

we  claim  and  desire  to  protect  by  Letters 
25  Patent  is  as  follows: 

1.  In  a  phonograph  reproducer,  the  com- 
bination with  a  floating  weight,  of  a  stylus 

lever,  a  stud  on  which  said  lever  is  pivotally 
supported,  a  stud  rotatably  mounted  in  said 

30  weight  substantially  at  right  angles  to  said 
first  named  stud,  a  crank  member  on  the  sec- 

ond stud  supporting  the  first,  a  member  con- 
nected to  said  weight  and  having  an  inverted 

V-shaped  recess  embracing  the  tail  of  said 
35  lever  for  centering  the  same,  substantially  as 

described. 

2.  In  a  phonograph  reproducer,  the  com- 
bination with  a  floating  weight,  of  a  stylus 

lever,  a  stud  on  which  said  lever  is  pivotally 
supported,  a  stud  rotatably  mounted  in  said  40 
weight,  substantially  at  right  angles  to  said 
first  named  stud,  said  second  stud  having 
formed  therewith  a  crank  member  extending 
at  right  angles  to  said  stud  and  depending 
ears  at  the  end  of  said  crank  member,  said  45 
ears  supporting  said  first  named  stud,  a 
member  connected  with  said  weight  and  hav- 

ing an  inverted  V-shaped  recess  embracing 
the  tail  of  said  lever  for  centering  the  same, 
substantially  as  described.  50 

3.  In  a  phonograph  reproducer,  the  com- 
bination with  a  floating  weight  of  a  stylus 

lever  and  a  stylus  carried  thei'eby,  a  dia- 
phragm, means  supporting  said  lever  from 

said  weight  about  which  said  lever  is  free  to  55 
rock  in  directions  substantially  parallel  to 
and  at  right  angles  to  said  diaphragm,  a 
connection  from  said  diaphragm  to  said  le- 

ver, and  a  member  connected  with  said 
weight  and  having  an  inverted  V-shaped  re-  60 
cess  embracing  the  tail  of  said  lever  for  cen- 

tering the  same,  substantially  as  described. 

FRANK  L.  DYER. 
PETER  WEBER. 

Witnesses  to  signature  of  Frank  L.  Dyer : 
Dyer  Smith, 

John  M.  Canfield. 

AVitnesses  to  signature  of  Peter  Weber : 
Dyer  Smith, 

C.  J.  Wetzel, 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 

Commissioner  of  Patents, 
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1,049,337. Specification  of  letters  Patent.  Patented  Dec.  31, 1913. 

Application  filed  October  6.  1911.     Serial  No    653,154. 

To  all  tvJtom.  it  may  concern: 
Be  it  Imown  that  I,  Newman  H.  Holland, 

a  subject  of  the  King  of  Great  Britain,  and 
a  resident  of  West  Orange,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  haA-e  inA-ent- 
ed  certain  new  and  useful  Improvements  in 
Phonographs,  of  which  the  following  is  a 
description. 
My  invention  relates  to  phonographs  and 

10  more  particularly  to  those  adapted  for  use 
for  commercial  purposes,  although  obviously 
the  invention  may  be  used  in  connection 
with  other  types  of  phonographs. 

The  principal  object  of  my  invention  is  to 
15  provide  an  improved  recorder  and  repro- 

ducer support,  preferably  carried  by  the 
traveling  carriage  or  carrier  arm,  and  pro- 

vided with  means  for  operating  the  same  so 
as  to  bring  either  the  recorder  or  reproducer 

20  into  operative  position  with  respect  to  the 
record  surface,  or  for  bringing  the  parts  into 
such  position  that  both  the  recording  and 
reproducing  styli  are  entirely  clear  of  the 
record  surface  so  that  the  record  cylinder 

25  can  be  removed  from  or  placed  on  its  sup- 
port without  contacting  with  either  of  said 

styli,  and  the  traveling  carriage  can  be  shift- 
ed without  injury  to  either  the  record  or  the 

reproducer  and  recorder.     A  sound  convey- 
30  ing  tube  to  which  an  amplifying  horn  or 

other  sound  conveyer  may  be  applied  is  pro- 
vided, and  the  recorder  and  reproducer  are 

connected  with  this  tube  in  such  a  way  that 
when  the  recorder  is  in  operative  position, 

35  the  interior  thereof  is  in  communication 
with  the  said  tube,  while  the  interior  of  the 
reproducer  is  entirely  out  of  communication 
therewith,  and  vice  versa.  Means  are  also 
provided    for    rendering    inoperative    the 

40  mechanism  for  feeding  the  reproducer  and 
recorder  across  the  record  surface  when  the 

support  is  being  adjusted  to  place  one  stylus 
in  operative  position  and  remove  the  other 
therefrom. 

45  Other  objects  of  my  invention  will  appear 
more  fully  in  the  following  specification  and 
appended  claims. 

In  order  that  my  invention  may  be  more 
fully  understood,  attention  is  hereby  direct- 

50  ed  to  the  accompanying  drawing  forming  a 
part  of  this  specification  and  in  which — 

Figure  1  is  a  central  vertical  sectional 

view  of  one  embodiment  of  my  invention, 
some  of  the  parts  being  shown  in  elevation. 
Fig.  2  is  a  plan  view  thereof.  55 

In  all  the  views  like  parts  are  designated 
by  the  same  reference  numerals. 

Referring  to  the  drawings,  reproducer  1 

provided  with  stylus  1'  and  recorder  2  pro- 
vided with  stylus  2'  are  supported  in  a  frame  60 

or  slide  3.  These  instruments  may  be  of  any 
approved  construction:  but  I  prefer  to  ar- 

range the  reproducer  at  an  angle  to  the  re- 
corder, as  shown  in  the  drawings,  and  to 

mount  the  reproducing  stylus  1'  in  the  lower  65 surface  of  an  offset  4  on  the  lever  5,  which 
latter  is  pivoted  to  the  reproducer  casing  and 
connected  at  its  inner  end  to  the  diaphragm 
(not  shown)  of  the  reproducer.  The  neck  6 

of  the  reproducer  is  foi-med  with  a  substan-  70 
tiallv  horizontal  extension  7  from  which  de- 

pends a  downwardly  directed  portion  8.  the 
end  of  which  is  pivoted  as  shown  at  9  within 
an  opening  10  in  the  upper  part  of  the  frame 
or  slide  3.  this  opening  communicating  with  75 
the  suKstantially  horizontal  bore  11  of  the 
slide  3.  The  pivotal  mounting  of  the  repro- 

ducer permits  the  same  to  adjust  itself  to  the 
eccentricity  or  other  irregularities  in  the 
record  surface  without  the  necessity  of  rais-  80 
ing  the  slide  and  the  parts  supporting  the 
same,  and  to  permit  the  stylus  to  follow  the 
record  thread.  The  neck  12  of  the  recorder 
fits  tightly  in  the  opening  13  in  the  lower 
portion  of  the  slide,  this  opening  being  85 
formed  at  its  upper  end  with  a  conical  por- 

tion 14  by  which  it  communicates  with  the 
bore  11. 
A  sound  conveying  tube  15   fits  closely 

within  the  bore  11  of  the  slide  or  frame  3,  90 
the  bore  11  being  closed  at  the  end  remote 
from  that  in  which  the  tube  15  is  received. 

This  tube  is  pivoted,  as  shown  at  16,  be- 
tween parallel  ears  17  on  the  hollow  member 

18,  which  latter  is  provided  with  a  sound  95 
passage  forming  a  continuation  of  the  sound 
passage  in  the  said  tube  and  is  adapted  to 
be  connected  with  a  sound  amplifying  horn 
or     other    sound     conveying    means     (not 
shown).    The  tube  15  is  capable  of  a  consid-  100 
erable  movement  about  the  pivots  16 :  so  that 
my  improved  device  is  capable  of  adjusting 
itself  to  records  differinsf  in  diameter  to  a 

large  extent. 
The  tube  15  is  formed  with  a 
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lateral  opening  19  adapted  to  register  with 
the  opening  13,  14  and  also  with  an  opening 
20  adapted  to  register  with  the  opening  10, 
these  openings  in  the  said  tube  being  so  ar- 

5  ranged  that  when  one  of  them  is  in  register 
with  its  corresponding  opening  in  the  slide, 
the  other  opening  in  the  slide  is  closed  by 
the  tube.  With  this  arrangement,  commu- 

nication from  the  reproducer  to  the  sound 
10  conveyer  is  shut  off  when  the  recorder  is  in 

operative  position,  and  vice  versa.  In  Fig. 
1,  the  recorder  is  shown  in  operative  posi- 

tion with  the  stylus  2'  in  engagement  with the  siirface  of  the  record  21  and  the  interior 
15  of  the  recorder  in  communication  with  the 

sound  conve^ying  tube  15,  the  reproducer  be- 
ing in  inoperative  position  and  out  of  com- 

munication vrith  the  interior  of  the  sound 

conveying  tube  15. 
20  In  order  to  prevent  rotation  of  the  slide 

3  on  the  tube  15,  I  provide  a  screw  or  other 
similar  guide  22  secured  to  tlie  tube  15  and 
having  its  shank  extending  through  a  lon- 

gitudinal slot  23  in  the  slide  3.    This  slot  is 
25  made  of  such  a  length  that  the  ends  thereof 

when  brought  into  engagement  with  the 
screw  22,  limit  the  movement  of  the  said 
slide  on  the  said  tube  so  as  to  position  the 
openings  19  and  20  respectively  in  register 

30  with  the  corresponding  openings  in  the 
slide  3. 

In  order  to  provide  convenient  means  for 
shifting  the  slide  3  on  the  tube  15,  I  pivot 
a  lever  24  as  shown  at  25  to  one  of  the  ears 

35  17  on  the  member  18  and  connect  the  upper 
end  of  this  lever,  as  by  a  link  26,  to  the  said 
slide.  The  numerals  27  and  28  represent 
screws  or  other  suitable  means  for  connect- 

ing the  ends  of  the  link  26  to  the  lever  24 
40  and  to  the  slide  3  respectivel.y.  The  open- 

ing in  the  link  26  through  which  the  uiem- 
ber  28  passes  is  preferably-  slightly  elon- 

gated as  shown  at  29  to  permit  the  slide  to 
move  to  a  limited  extent  without  impart- 

45  ing  its  movement  to  the  lever  24. 
In  order  to  prevent  damage  to  the  surface 

of  the  record  or  to  the  stylus  in  engagement 
therewith,  while  shifting  from  one  instru- 

ment .to  another,  I  provide  means  for  ele- 
50  vating  the  tube  15  and  the  parts  carried 

thereby  during  such  shifting.  In  the  em- 
bodiment of  my  invention  shown,  I  employ 

a  lever  30  pivoted  as  at  31  to  a  fixed  part 
of  the  traveling  carriage  (not  shown),  the 

55  upper  surface  of  this  lever  being  formed 
with  a  cam  surface  32  adapted  to  be  en- 

gaged by  the  pin  33  on  the  lower  arm  of  the 
lever  24.  The  pivot  31  is  located  to  one 
side  of  the  vertical  plane  passing  through 

60  the  center  of  the  pivot  16,  and  the  cam  32 
is  so  shaj)ed  that  Avhen  the  lever  24  is  swung 
from  either  extreme  position  to  midposition, 
the  upwardly  extending  finger  34  on  the 
lever  30  comes  into  contact  with  the  lower 

65  surface  of  the  tube  15,  and  raises  the  latter, 

the  said  tube  and  the  portion  34  of  the  lever 
30  being  permitted  to  drop  when  the  lever 
24  passes  beyond  its  midposition.  As  shown 
in  the  drawing,  the  lever  30  moves  a  slight 
distance  before  contacting  the  tube  15,  the  70 
clearance  thus  provided,  together  with  that 
obtained  by  the  slot  29  permitting  my  im- 

proved device  to  adjust  itself  to  the  irreg- 
ularities in  the  record  surface  without  affect- 

ing the  lever  24.  75 

As  stated  above,  my  invention  also  con- 
templates the  provision  of  means  for  render- 

ing inoperative  the  mechanism  for  feeding 
the  traveling  carriage  (not  shown)  and  the 
reproducer  and  recorder  and  other  parts  go 
supported  by  said  carriage  across  the  record 
surface,  these  means  operating  simultane- 

ously with  the  shifting  from  one  instrument 
to  the  other.  As  shown,  the  feed  nut  35  is 
supported  by  lever  36  pivoted  to  a  member  35 
37  secured  to  the  traveling  carriage  (not 
shown).  A  spring  38  connected  to  the  said 
lever  36  and  the  lower  end  of  the  member 
37  tends  normally  to  hold  the  feed  nut  35 
in  engagement  with  the  feed  screw  39.  The  90 
arm  40  of  the  lever  36  is  provided  on  its 
upper  surface  with  a  cam  41  adapted  to  be 
engaged  by  the  lower  end  of  the  lever  24 
Avhereby  movement  of  the  lever  24  causes 
the  nut  35  to  be  raised  out  of  engagement  95 
with  the  screw  39.  The  cam  41  is  provided 

Avith  a  depressed  central  portion  for  hold- 
ing the  lever  24  in  its  midposition  and  is 

formed  to  permit  engagement  of  the  nut  35 
with  the  screw  39  Avhen  the  said  lever  24  is  100 
in  either  of  its  extreme  positions. 
Many  modifications  may  be  made  in  my 

invention  Avithout  departing  from  the  spirit 
thereof    and    I    wish,   therefore,   not    to   be 
limited  to  the  exact  details  shoAvn  and  de-   105 
scribed. 

What  I  claim  as  new  and  desire  to  pro- 
tect by  Letters  Patent  is  as  folloAvs : 

1.  in  a  phonogra])h,  the  combination  Avith 
a  recorder  and  a  reproduce]-,  of  a  slide  sup-   no 
porting  the  same,  a  support  for  said  slide, 
and  means  for  simultaneously  shifting  said 

slide  on  its  support  and  elevating  said  sup- 
port, substantially  as  described. 

2.  In  a  phonograph,  the  combination  Avith  lis 
recording  and  reproducing  means,  a  slide 
for  supporting  the  same,  a  pivoted  support 
for  said  slide,  and  means  for  simultaneously 

moving  said  slide  on  its  support  and  elevat- 
ing said  support,  substantially  as  described.   120 

3.  In  a  phonograph,  the  combination  of  a 
slide  having  a  hollow  interior,  a  movable 

support  therefor,  a  recorder  and  a  repro- 
ducer each  supported  by  said  slide  and  pro- 
vided Avith  a  separate  sound  box  communi-  12c 

eating  Avith  the  interior  of  said  slide,  and 
means  for  simultaneously  moving  the  said 

slide  on  its  support  and  eleyating  said  sup- 
port, substantially  as  described. 

4.  In  a  phonograph,  the  combination  of  a  J,W 
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slide,  a  recorder  and  a  reproducer  supported 
thereby  and  each  provided  with  a  sej)arate 
sound  box,  a  movable  support  for  said  slide 

provided  "vvith  a  sound  conduit  adapted  to  be 
5  brought  into  communication  -with  either  of said  sound  boxes  to  the  exclusion  of  the 

other,  and  means  for  simultaneously  shift- 
ino-  said  slide  on  its  support  and  elevating 
said  support,  substantially  as  described. 

;£0  5.  In  a  phonograph,  the  combination  of 
a  slide,  a  recorder  and  a  reproducer  sup- 

ported thereby  and  each  ])rovided  with  a 
separate  sound  box.  a  pivoted  support  for 
said  slide   provided  with   a   sound   conduit 

1^.  adapted  to  be  brought  into  communication 
with  either  of  said  sound  boxes  to  the  ex- 

clusion of  the  other,  and  means  far  simul- 
taneously shifting  said  slide  on  its  support 

and  elevating  said  support,  substantially  as 
20  described. 

6.  In  a  phonograph,  the  combination  with 
a  recorder  and  a  rej^roducer,  a  slide  sup- 

porting the  same,  a  support  for  said  slide, 
means   for  imparting  a   progressive   move- 

25  ment  to  said  support,  and  means  for  simul- 
taneously shifting  said  slide  on  its  support, 

elevating  said  support,  and  rendering  said 
movement  imparting  means  inojjerative, 
substantially  as  described. 

30  7.  In  a  phonograph,  the  combination  of  a 
slide,  a  recorder  and  a  reproducer  supported 
by  said  slide  and  each  provided  with  a  sep- 

arate sound  box,  a  pivoted  sound  conveyer 
supporting   said    slide    and    adapted   to   be 

85  brought  into  communication  with  either  of 
said  soimd  boxes  to  the  exclusion  of  the 
other,  means  comprising  a  feed  nut  and  a 
feed  screw  for  imparting  a  progressive 
movement   to  said  conveyer,  means  for  si- 

140  nudtaneously  shifting  said  slide  on  said 
conyeyer  to  bring  either  sound  box  into 
communication  with  said  conveyer,  elevat- 

ing said  conveyer,  and  disengaging  said 
feed  nut  from  said  feed  screw,  substantially 

45  as  described. 
8.  In  a  phonograph,  the  combination  with 

a  recorder  and  a  reproducer,  a  slide  sup- 
porting the  same,  and  a  movable  support  for 

said  slide,  of  a  single  actuating  means,  and 
50  connections  from  said  means  for  shifting 

said  slide  on  its  support,  and  for  elevating 
said  support,  substantially  as  described. 

9.  In  a  phonograph,  the  combination  with 
a  recorder  and  a  reproducer,  of  a  slide  sup- 

55  porting  the  same,  a  support  for  said  slide, 
and  means  for  imparting  a  progressive 
movement  to  said  support,  of  a  single  ac- 

tuating member,  and  connections  therefrom 
for  shifting  said  slide  on  its  support,  for 

60  elevating  said  support,  and  for  rendering 
said  movement  imparting  means  inoperative 
upon  the  movement  of  said  actuating  means, 
substantiallj'  as  described. 

10.  In    a    phonograph,    the    combination 
65  with  a  recorder  and  a  reproducer,  of  a  slide 

supporting  the  same  and  a  support  for  said 
slide,  of  an  actuating  member,  means  con- 

nected with  said  actuating  member  for 
shifting  said  slide  upon  its  support,  and  a 
lever  adapted  to  be  moved  by  said  actuat-  70 
ing  member  to  elevate  said  support,  sub- 

stantially as  described. 
11.  In  a  phonograph,  the  combination 

with  a  recorder  and  a  reproducer,  of  a  slide 
suioporting  the  same,  a  support  for  said  75 
slide,  and  means  for  imparting  a  pro- 

gressive movement  to  said  support,  of  an 
actuating  member,  a  lever  for  elevating  said 

sujDport,  and  connections  from  said  actuat- 
ing member  for  simultaneously  shifting  said  80 

slide  on  its  suppoi-t,  actuating  said  lever  to 
raise  said  support,  and  rendering  said  move- 

ment imparting  means  inoperative,  substan- 
tially as  described. 

12.  In  a  iDhonograph.  the  combination  of  85 
a  slide,  a  recorder  and  a  reproducer  sup- 

ported by  the  said  slide  and  each  provided 
with  a  separate  sound  box,  a  pivoted  sound 
conveyer  supporting  said  slide  and  adapted 
to    be    brought    into    communication    with   90 
either  of  said  sound  boxes  to  the  exclusion 

of  the  other,  means  comprising  a  feed  sci*ew 
and  a  feed  nut  for  imparting  a  ]:)rogressive 
movement  to  said  conveyer,  a  lever  for  ele- 

vating said  sound  conveyer,  and  an  actuat-   95 
ing    lever    connected    witli    said    slide    and 
adapted  to  simultaneously  shift  said  slide  on 
said   conveyer   to   bring   either  sound   box 
into  communication  with  said  conveyer,  to 
actuate  said  first  named  lever,  and  to  dis-   100 
engage  said  feed  nut  from  said  feed  screw, 
substantially  as  described. 

13.  In  a  phonograph,  the  combination  of 
a  slide,  a  recorder  and  a  rejjroducer  sup- 

ported by  the  said  slide  and  each  provided   105 
with  a  separate  sound  box,  a  sound  conveyer 
sujiporting  said  slide,  means  comprising  a 
feed  screw  and  a  feed  nut  for  imparting  a 
progressive  movement  to  said  conveyer,  a 
lever  for  elevating  said  sound  conveyer,  and  110 
an  actuating  lever  connected  with  said  slide 
and    adapted   to   simultaneously   shift   said 
slide  on  said  conveyer,  to  actuate  said  first 
named  lever,  and  to  disengage  said  feed  nut 
from  said  feed  screw,  substantially  as  de-   115 
scribed. 

14.  In  a  phonograph,  the  combination 
with  a  recorder  and  a  reproducer  having 
separate  sound  boxes,  of  a  slide  supj^orting 
said  recorder  and  said  reproducer,  a  support  120 
for  said  slide,  and  means  for  simultaneously 
shifting  said  slide  on  its  support  and  ele- 

vating said  support,  substantially  as  de- 
scribed. 

15.  In  a  phonograph,  the  combination  of  125 
a  slide  having  a  hollow  interior,  a  movable 
support  therefor,  a  recorder  and  a  repro- 

ducer supported  by  said  slide  and  commu- 
nicating with  the  interior  thereof,  and 

means  for  simultaneously  moving  said  slide  130 
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on  its  support  and  elevating  said  support, 
substantially  as  described. 

16.  In  a  phonograph,  the  combination  of 
a  slide,  a  recorder  and  a  reproducer  sup- 

ported by  said  slide,  a  movable  support  for 
said  slide  provided  with  a  sound  conduit 
adapted  to  be  brought  into  communication 
with  either  said  recorder  or  said  reprochicer, 
and  means  for  simultaneously  shifting  said 

slide  on  its  support  and  elevating  said  sup-  10 
port,  substantially  as  described. 

This   specification   signed   and   witnessed 
this  4th  day  of  October  1911. 

NEWMAN  H.  HOLLAND. 

Witnesses : 
Anna  R.  Klehm, 
JtTLIUS  H.  PoHIiMAN. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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